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Preface

Thisreport has beerprepared for use byhe City of Redmond (Cityin preparing thigeport, RH2
Engineering, Inc(RH2)and 48 North Solutions (48 Nortbyed site information fronthe following
projectefforts: 1)environmentaldata review andield investigatiors completedin August and
September 2019September 202and March 202Dy RH2, 48 North, and Northwest Hydraulic
Consultants, Inc. (NHQ) atopographic boundary, and technical discipline datarveycompleted by
Axis Survey and Mappirggxis) and 3) hydraulic, hydrologic, and geomorphic analysis B{ON
Background dta, reports,and mags usedto preparethis reportwere obtained fromthe City, Kng
County (Countyxhe Washington Department of Fish and Wildlife (WDFW), the Washington State
Department of Natural Resources (DN#e)¢lthe WashingtorStateDepartment of Ecology (Ecology),
among othersFindings detailed in thieport are based orsite conditions obsenaby RH2and

48 North, as well a®ur understanding of federal, stafand local regulations governirgiticalareas
Thecritical areas boundaries]assificatios, andbuffersreflectthe Gty and Countyf Critical Areas
Regulations at the time dhis report preparationThesedesignatiors maychange pending review by
the appropriatejurisdictioral agencies

General Information

1. Project Name: 10000 Block of Avondale Road Erosion

2. Name of applicant: City of Redmond Public Works c/o Emily Flang§and Aaron Noble, PE
3. Name of organization providing this information: RH2
4

. Techical Expertise/Qualification$s. AliciaPettibone is qualified to conduct this ordinary high
water and wetland assessmerand Mr.BillMawosis qualified to prepare thissh and wildlife and
stream assessmemter Redmond Zoning Code (RZC) 2083.G.3Resumes for Ms. Pettibone,
Mr. Mavros, and additional RH2 staff involved in preparing this report are includ&ppiendix A

1
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5. Date Prepared: A preliminary draft of this report was prepaaad submitted to the City for review
on December 132019 Revisions to the report were made to reflect refingjectdesignand City
and County preliminary revieaommentsin spring2021.In June 2021, this report was finalized for
City and Countgritical areas and shoreline permit submittalghich occurred in August and
September 2021ThisJanuary 2022 version of the report aédses City comments received during
the critical areas and sineline permit intake process. A copy of this revised report will be pravide
to both the City and County for continued permit reviewhisreport is intendedto be reviewed
concurrent withpermit applicationsand may require additional revisions pendiegulatory
agency reviews

6. Location of the Proposal: Tipeoject siteislocatedat approximately 10000 Avondale Road, NE
north of the intersection of NE Novelty Hill Road and Avondale RoadéEproject site covers
approximately0.60 acres (ac) including the Avondale Roaidewalk riprap embankment, and the
riparian corridorof Bear Creekn which project activities will occuBtaging and stockpiling
locations willbe onsite,and willutilize portions of the Avondale Road righf-way (ROW) adjacent
to the project siteand Cityowned prgerty south of the project site off Avondale Road.

7. ldentification of the Proposaltheprojectwill repairand stabilizeapproximately B0 linear feet (If)
of the eastern embankment of Avondale Road NE, which has eroded due to lateral migration of
Bear Creekembankment repair wilhcludeconstruction of a soldier pile wall just east of the
existing Avondale Road sidewatkaligning andebuilding theexistingstormwater outfals; and
rebuilding the embankment slopge accommodate replanting of the banlSidewalkmpacted
through wall construction activities will be replaceohd a pedestrian railingill be installed at the
back of the sidewalk. To compensate Bear Creek riparian corridimpacts associated with the
embankment repairprovide soft embankment toe protectiomnd enhance habitat in Bear Creek,
the projectwill install large woodylebris(LWD), construct incipient channels and floodplain
hummaocks for planting in the meander bend opposite the embankment (Bend C), and remove
invasive vegetation and replant with native shrubs and tréeklitional project details are
contained herein.

8. Descriptionof Existing Sitefheproject sitestudied forexisting conditiongovers abou®.5ac and
includes thelower Bear Creekiparian corridoradjacent toAvondale RoalE The Avondale Road
embankment is within City limits, whereas the toe of #r@bankment and the Bear Creek riparian
corridor is within County limitsThe riparian corridor of Bear Creek averages 158 tfeetwide
in this section of the lower Bear Creek watershdar Creek is bordered by a native upland forest
on the east and ypthe Avondale Road embankment on the wéstban development, primarily
single and multifamily residential usess prevalent outside of the immediate project footprint.
Immediately north and south of the projesite, the County completed streaimabitat
enhancement projects consisting primarily of large wood placement in the active floodplain of Bear
Creek Site photographs are included Appendix B

9. Report AccuracyThis reportwasprepared to reflect the current projedite conditions and
proposed improvements, as well asrteeet critical area reporting requirements specified in
Chapter21.64RZCincluding Appendix,land Chapter 21A.25 Critical Aredshe King County
Code (KOCIf project conditions and/or project design plans charsgeh that the project would

2
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have substantially different effects on critical areas, an addentiuthis report and/oran
additional critical areas report may be necessary.

10. Site Design and EasemsriDesign plans are included AppendixC
11.Bibliography Sources cited ardistedin the Referencesection.

12. Mitigation SequencingSequencing to minimize impacts to regulated critical areas has been
conducted per RC21.64010.land KCC 21A.2ZE25. Project objectives necessitate temporary
impacts to wetlandand buffer habitat, and the channel and buffer of Bear Creek. Impacts have
been minimized to the maximum extent practicable. Mitigatedforts arefurther detailedherein.

13. Plans for MitigationMitigation is proposed to compensate for temporary impacts within wetland,
stream, and wetland and stream buffer habitat, and permanent impacts within stream and stream
buffer habitat. Mitigation is summarized in thi&oject Impacts and Mitigatiorsection,anddesign
plansare provided inAppendix C

14.Performance StandardRefer tothe Project Impacts and Mitigatiorsection.

15.0ngoing Monitoring and MaintenancRefer to theProject Impacts and Mitigatiorsection.

Introduction

ProjectOverviewand Purpose

Overview and Purpose

Bear Creek has migrated into thweestern edge of the floodplaim the 10000 block oAvondale Road
NE. This lateral migration haaused significant erosion at the toe of the roadway embankment,
underminngthe rockembankment exposngan existing stormwater manhole, and danragtwo
stormwater outfalls At the top of the embankmengn approximately 2500t length ofthe ground
surface hasedtled nearly1 foot, creating a bridging conditioaf the sidewalkin 2018, he City
initiated an assessment of site conditions, the severity of the embankment faélndethe risk to
adjacent infrastructure. With this initial assessment, and continued embankment monitibrioggh
the summer of 2019, it was determined that the hazard posedhleyniigrating creek was not
imminent(Golder, 2018)Consequently, the City fieed the project scope, ultimately deciding to
pursue aCapital Improvement Plan (CIP) proj#wit aims to rebuild and reinforce the Avondale Road
embankment in a manner that withcludea functional uplift of the adjacent Bear Creek system. In
mid-2019, theCityretainedthe RH2team, includindRH2NHC, 48 North, Cultural Resource
Consultants|.LC (CRC), and Axislesign and permit this dugldurpose project.

Bear Creek is one of the most important streams in the G&danmamish watershed for its productive
salmonid habitatand public engagement opportunitge Restoratiorefforts for the Bear ek system
are not only supportedby multragency planning documents, policies, and regulatory requirements
they alsoarerelevant to the larger watershed planning effartscrease of riparian cover and wood
volume are two specific watershed goadsrectly addressing temperatureoncerns and supporting
salmonid habitat and sustainable populatioNgith the project location adjacent to Bear Creek, and

3
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one of the primary goals being enhancement of the riparian corridor, the project is anticijzabe
sautinizedat a multtagency level by the City, County, WDFW, Ecology, area Taiiztbe U.S Army
Corps of Engineers (USAGH)png other state and federal agencies.

The project reach is located between two recent King County stream restoration goject
downstreamthe Doyle Restoratioproject, completed in 2017andupstream,the Lower Bear Creek
Natural Area (LBCNA) Habitat Enhancement prpgechpleted in 2011. Consequently, the project
providesthe opportunity to connect the links f@emtcontinuous habitat enhancement along the
lower Bear Creek corridor.

Avondale Road & principal arterial fothe Cityandis heavily travelled; stabilization and protection of
this infrastructure is paramourfor City traffic AvondaleRoad was constructed then subsequently
widened by cutting a bench into the slope on the west and constructing imported fill embankment to
the east.The embankment was protected by placing large rock on the slope down to theCBeak
floodplain.Considering both the opportunity to enhance lower Bear Creek and protect vital City
JV(E +3EpN SUE U 37 ]5C[+ Ajofdpldv 1] s@bilz@nd%t@npihes the Avondale
roadway embankmenin a manner that avoids sigiaant impact to the Bear Creek system; and

2) enhance the Bear Creek riparian corridor through the addition of BWtDeplanting with native

tree and shrub specie3o this end, the RH2 team and City analyzed design alternatives in 2020,
soliciting commenhand feedback from regulatory staff. Alternatives analysis resulted in selection of
soldier pile retaining wall to rebuild and stabilize the Avondale Road embankment. In conjunction with
§Z % E}%}e A ooU 3Z % E ( EE 0 § irdprovéhants)in tbaifloedplain BZ S S}
both encourage Bear Creek flows away from the roadway and significantly improve salmonid and
riparian corridor habita(RH2, NHC, 48North, 2021)

&UV JVP (}E 3Z % E}i 3 ] % E}A] C SZonf8lQistict.5Z }JuvsSC[e &0}

Project Description

The project will construct a soldier pgeil retainingwall through and belovihe east embankment of
Avondale Road; replace and rebuild damaged stormwater infrastructure, incladmgining two
existing outfalls into one proposealtfall into Bear Creek; and install channel and riparian corridor
habitat enhancements within the floodplain of Bear Creek. Channel enhancement activities ithadude
following:

x Excavation of incipient cdmnels to promotdloodplain connectivity andlready forming chute
cutoffs in Bear Creghkaturally encouraginfiows away from the Avondale Road embankment
Formation of floodplain hummocks for tree planting (using excavated incipient channel soils)
Placement of LWD

Rebuilding and planting of the west bank of Bear Creek (the Avondale Road embankment)
Removal of invasive species and planting of the Bear Creek riparian buffer agitkavetlands
with native woody species.

X X X X

ProjectLocation

The projectsite encompasses approximatély6 ac, including the eastern AvondaRmad NE
right-of-way (ROW) and the Bear Creek floodplain at about river milg 829 The Avondale Road

4
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ROWand most of the embankment are situated within City limits, wthie toe of the embankment
and the Bear Credkoodplain arelocated within unincorporated King Cour(gyarcel n@. 3126069037
and 3126069038)The Bear Creek riparian corridor is designaiad managed by the County as the
LBCNA in the project locatid¢imcluding the two parcels mentioned previously and a third to the
northeast of project activities, parcel no. 3126069QIR)e project site sits in the lower Bear Creek
system, within the BeaCreek basin, and the Ceddammamish watershed. FairwinRedmond a
retirement community, isn the southwest corner of the project si{parcel no. 3126069026) and sits
immediately northeast of the NE Novelty Hill Road and Avondale Road NE intersection.

The proposed project footprint encompasses approximately 0.6 acres and will occur within the
Avondale Road NE ROW just north of Fairwiadd,on the northwestern corner of the Fairwinds
parcel(parcel no. 312606901 @®)oth of which are within cityimits, and onportions ofCounty parcel
nos. 3126069038 and 3126069037. The address is approximately 10000 Avondale Redinintbd,
Washington The project site is in the SW 1/4 of Section 31, Township 26N, Ran{feig\@ie 1
[Vicinity Mapg).

RegulatoryRequirements

This report has been prepared to meet the requirement€bapter21.64 RZC and Chapter 21A.24
KCChowever, this reportwill alsofacilitate review/compliance witlapplicable state and federal
regulations.The followingapprovalsare expected for this project

State Enviromental Policy Act (SEPALIity

Critical Areas Code complian¢€ityand County

Shoreline Substantial Development Perm(€ity and County

Shoreline Conditional Use PermiCity andCounty

Floodplain Development City andCounty

Clearing and Grading and Building Permit apprové&gy and County
HydraulicProjectApproval(HPA)t WDFW

Clean Water Act (Section 401 cology

Qean Water Ac{Section 404 t USACE

Endangered Species Act (E&@#)sultation t USACE in coordination with the National Marine
Fisheries Service (NMFS) an& Bish and Wildlife Service (USFWS)

x National Historic Preservation Act Section 106 consultatiddsACE in coordination with the
Washngton Department of Archaeology and Historic Preservation (DAHP) and area Tribes.

X Construction Stormwater General Permit (CS@&Egology

Methods

Background Review

Prior to environmental field investigationthe following backgrounthformation wasreviewed

X

X X X X X X X X X

5
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X X X X X

X X X X

X

Project areaspecificand surrounding aredata and reportgvarious sources)
Existing and historical aerial photography (Google Earth)

Sream and wetland mapping (Citgounty,Ecology, WDFW, and USHWS
Shorelinedesignation mappingCity and Couniy

Topographyand LIDARCIty, County, DNR,.S. Geological Survey (US@8) the Puget Sound
LiDAR Consortiun

Hoodplain mapping (CityCounty and Federal Emergency Management Agency (FEMA))
Geologic hazards (DNR and City)
FHsh and wildlife occurrence data (WDFW, NIVi&si USFWS)

Soils data (J.S. Department of Agricultuf@SDANational Resources Conservation Service
(NRCPSoil Conservain Service).

Wells and soil boring data (City, Ecolagyd Washington Stat®epartment of Health)

Field Investigations

Field investigations were completed by tR&12 teanas follows

X

Wetlandinvestigation/delineation and Bear Creekdinary high water mark (OHWM)
delineation was comlpted from September 110 13, 2019by Ms. Alicia Pettibonand Ms.
JennySandiferof RH2 Results of these investigations are summarikecein

Stream and fish and wildlife habitat conservation areas (FWHCA) assessasaaimpleted by
Mr. Bill Mavros of 48 North on September 11, 20R8sults of these investigations are
summarizecherein

Geomorphic and habitat assessmaeviscompleted by Mr. Petr Brooks, Mr. Tyler Rockhill,
and Ms. Annie Dufficy of NH&hd Mr. Bill Mavros of 48 Nortlon September 12, 201®Results
of these investigations are summarizedhis report and withinthe Avondale Road Erosian
Geomorphic and Habitaissessmertechnical memoranduniNHCand 48 North 220) andthe
Avondale Road ErosiarExisting Hydrologic and Hydraulic Condititeedinical memorandum
(NHC, 2020Additionally, Mr. Brooks and Mr. Mavros completed {ow LWD counts within
the project reach irBeptember 2020, whichave used to guide subsequent design efforts.

Initial geologicand geotechnicdield assessment wasompleted by Mr. Steve NelsphHG
LEGof RH2 on September 18019,and Mr. Dan BurwellPEpf RH2 on December 5, 2019
Results of these investigations are summarized in a separate rd@@¥®0 Block of Avondale
RoadGeologiand Geotechnicahssessmentechnical MemorandurfRH2 2020). Additionally,
soil borings were completed by Mr. Nelson in February 2021, summarizeddddsandumto
the above Technical Memorandum (RH2, 2021).

Ms. Pettibone completed additional site investigations in March 2021, the results of which were
incorporated intothe mitigation design

Methodology

Methodology used to delineate and characterize wetlgraikeams and FWHCASs as follows

6
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X Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western
Mountains, Valleys, and CodRegion(Version 2.0jJUSACE Publication ERDC/ELGR 2010).

x Corps of Engineers Wetlands Delineation Mafu&8ACE Publicatior8Y-1, 1987).

X Washington State Wetland Rating System for Western Washington: 2014 Uptatsy,
Ecology Publication 1d6-029, 2014).

x Wetland Functions Characterization Tool for Linear Prof@¢8DOTinear Method)Null, W.S,
SkinnerG.,and LeonardW., Washington State Department of TransportatidSDOT)2000).

x Classification of Wetlands and Deepwater Habitats ofuhéed StategCowardin, L., Carte¥,.,
Golet,F, & LaRogE.,USFWS Publication FWS/GE%31, 1979).

X A Hydrogeomorphic Classification for Wetla(@gnson, USACE Publication \AIDE4, 1993).

X Water Typing System (Washington Administrative QWIAC) 22216-030).

x Determining the Ordinary High Water Mark on Streams in Washington &aterson, P.,
Meyer, S., Olson, Dr. R StockdaleE, Ecology Publication 186-029, 2016).

x Status and Trends Monitoring for Watershed Health and Salmon RecBiad/Data Collection
Protocol t Wadeable Stream@lerritt, Ecology, 2009).

x City of Redmond Wildlife Habitat Plékdolfson Associates, In€Adolfson),2002)

x Cityof RedmondCritical AreafkegulationgChapters21.64to 21.72RZGnd RZ@ppendix ).

X KingCounty Critical Areas Regulatio@hépter 21A.2KCQ

Wetlands

Wetland delineations followed the USACE Routine Determination Methods, SubsedtOn-ite
Inspection Necessary (USACE, 1987). Although the project site encompassss @fness than 5 ac,
field characterization utilized the approach for areas greater than; fhat is, a baseline and transects
were established for the site to guide delineation, as required inA{@ndix 1 C.2.

Prior to delineations, an approximately 4i@ot baselinewas established along the eastern boundary
of the project site, followed by establishment of four transects (three transects were required for the
less than 0.2%c baseline length; however, a fohrtransect was included to ensure all plant
communities were captured). Representative observapoimts, hereafter referred to as test pits,

were characterizedvithin each vegetation community along each transa&getation, hydrology, and
soils were chracterized for each test pit and dateasrecorded on Wetland Determination Data

forms. Where positive wetlandvegetation, hydrologyand soildndicators were identifiedn a test pit
along a transectadditionalexploratory probesnd test pitswere dug and vegetation and hydrology
patterns were assessed to determine the wetland boundary.

Baseline and transects were marked and/or staked in the field with white and neon yellow flagging.
Wetland test pits were staked, labeled, and flagged with neon ffagging. Wetland boundaries were
(o PP v o0 0o A]S8Z v }v %]vl ~t S0 v olJv S8]}v_ (o PP]JvPX

The following information influenceand/or was considered duringetland delineations

x The3-month period prior tofield workexperienced wetter than typalrainfallconditions per
calculations using NRCS National Water and Climate Center data and the Rainfall

7
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Documentation Worksheet.

X Being within Bear Creek floodplain, the study area has a complex and varied hydrologic.regime
Wetlands are generally anticipated to occur in the active Bear Creek floodplain.

X Stream retoration projectsup- and downstream of the project sitmay influencevetland
indicators.

X American beavefCastor canadengismuskrat Ondatra zibethicysand nutria (Myocastor
coypu$ are known or presumed to bpresent onsiteall of which affect riparian habitat and
caninfluence wetland indicators.

Where wetland boundaries were not readily evident, edges were determined thraigrence of the
hydrologic regime using topography, vegetation, and soils characteristics, and interpretation of the
influence of Bear Creek.

Identified wetlands were classified using the City and County Critical Areas Regulations for Wetlands
(RZC 21.64.030 and KCC 28AXii6 v Ti XTdXiTAU E *% S]A oCeX dZ « &E Ppo
Western Washington Rating Systetierefore, wetlands were rated using the Ecology system and
classified as Category | through IV based on this rapid functional assessnfiemtional assessment

for all identified wetlands alswascompleted using th&VSDOTinear MethodNull et al., 2000).

Streams

Streams were typedccordingo the City and County Critical Areas Regulati@iaC 21.64.020 and
KCC 21A.24.355 and 21A.24 3&&pectively, both of which support th&Vashington Stat&Vater
Typing SystemVAC 22216-030. The stream types described in this report are based on the stream
reaches within the study area; downstreamaohes may be rated higher.

OHWAM delineations were completed using Ecology guidance (Andetsah, 2016) and the
definitions INWAC 1722-030. } o} PQHYW guidance presumethere are three physical criteria
within the OHWM definition that apply tolleshoreline types"W & e« v v waldreY}(u €|
upon thesoilY Jv E <%egdtaBgnY ]eS]v SSAEJuU( SZ MSS]VP HU% o0 v Y_ }o}l
the OHWM is the dynamic boundary between the aquatic t@mncestrial environments and, in most
ca®s, is not a static elevation. Regular (ordinamyndation produces visible abiotic (change in
topography or substrate) and biotic (changeveygetation) signs on the landscape. In those cases
where an OHWM determination is requireithe Ecologyuidancerecommends a systematic
approach that involves reviewing available informatpmmior to a site visitdesktop study, visiting the
site to locate the OHWM based on fiefdlicators (field assessment), and clearly documenting the
methods used and results the investigation. Review of available informatiand.,aerial
photographs, LIDAR, and gage datalhsays recommendeldy Ecologyrior to a site visit to have a
clearer understanding of siteonditions and to make thield assessmenmnore efficient.

Desktop Study

Resourcesincludinggage data and aerial photographsan corroborate field findings but amnly
tools to help focus the ossite field evaluation ofgeomorphic and vegetativiedicators. An
assessment of hydrologic data alsanimprove the effectiveness of the fieldassessment becaughbis

8
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data can be used to develop an understanding of the timing and elevation of high water that creates
the mark on the soil with respect to vegetation.

A desktop hydslogicassessment was conductég NHCprior to site visis usingflow estimates and

HECZ ~ u} o § (&}u 8§Z }puvs8C[e }Co Z 3S}E 3]} viidwsBifulated E
usinga Hydrologic Simulation ProgratFORTRANHSPFhydrologic model developed for King County
(NHC2019 were used to help narrow the range of expected OHWM flows.

The 2year peak flow, or 50 percent probability flood, is more frequently cited as the upper fitteo
OHWM (Andersoyet al., 2016)In Washington, th&-year peak flow recurrencmterval (or the peak
flow that has a 5@ercent probability of occurring in any given year; also caffeddian peak flowor
50 percent probability peak flow provides a reliable uppdimit of the OHWM flow rangeThe

} nv S C-yeatpeakflow estimae from the Doyle Restoration projeEfECRES modetas 375cubic
feet per second (cfspt this flow interval, inundation mapping covers most of the floodpldn. [
preliminaryfrequencyestimatebased on hydrologic modelinrgsulted in a higheR-year peakflow of
535cfs!, which corresponds to about 64 feet elevati@ased on the RH2 teapprior site
investigations and Bear Creek system knowledge OHWM was anticipated tcorrelate with annual
peak flow events and vegetation breaks more clos@tgrefore, the2-year recurrence flows were
considered high fothe OHWM andwasusedasthe upper limitfor the OHWM durindield visits.

NHCalsomappedthe inundation extents of 4.01-year peak flow, 089 percent probability floodThis
return interval was used to evaluate the lower limit of the OHWM duringitm investigations. NHC
determined a preliminary 1.0¢ear peak flow estimate df23 cfs, which corresponds to abdit feet

elevation.

NHCevaluaed exceedancefor the estimated1.01-yearand 2yearflowsin the Avondaleroject
reachusingthe HSP#imulated flow recordThe data showed that the 1.8%ar flow was exceeded in
50 distinct events in 201&nd 2017 @ events exceeded the-gear flowduring this same period). In the
five 2-year periods prior to that, the 1.0gear flow was exceeded between 25 and 35 events, and
the 2-yearflow in 1to 3 events, indicatinghat the 2016to 2017 period may have represented an
anomalously high discharge periddounty gage data from station 02R, downstream near Friendly
Village, showdthat the 1.0Lyear flow éstimated atl60 cfsat the gage locationwas exceeded in
37events in 201&nd 2017 and 2leventsin 2018and2019. The Z/earflow (550 cfsat the gagé was
exceeded in &vents in 201&nd 2017 andl eventin 2018and2019. The flav exceedance results
further support theuse of the 1.0dyear flows guiding the lower OHWM limits and thgear flows
guiding the upper OHWM limits in the project reach.

Field Delineation Methodology

The OHWM is not a static line or elevation and may change over time due to natural events or
permitted anthropogenicactions.OHWMdeterminations forwaterwaysrely on the use of geomorphic

! Following the preliminary hydrologic modeling, NHC refined its flow estimate for Bear Creek near 10000 Avondale Road to

470 cfs lemorandumRE: Task Order #08 Bear Creek Floodplain Analysis Phager@pared November 18, 2019, by NHC
for City of Redmod).
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and vegedtive field indicators, anchie Ecology protocol requires that the OHWM be based on the
physical and biological indicatgosesenton the site.Some of these key OHWM indicatamslude
differences in soils abovend below the OHWM, presence or absence of wetland or tylytic
vegetation, aerial photos, and records of water levels (Andersbal. 2016) Geomorphic and
vegetative field indicators were used to determine the OHWMhe banks of Bear Cre€ke
following keyphysical and biologicahdicators and channel featuregere used to delineate the
OHWM:

X A change iprevalentvegetation (especially the lower limit of perenngglecies and upper limit
of inundationtolerant shrubor tree specie$.

X Thepresence or absence of wetlaménd hydrophytic (inundation or higltow tolerant)
vegetation.

X A change in geomorphic indicatossich as slope or topographic breakong thestream
banks.

x A change in soils and/or a change in the particle size of batdriala such as the boundary
betweencoarse cobble or gravel with fine grained sand or silt

X Undercuts in the bank, which usually reach interior elevation slightly below the bankfull stage.

RH2 delineated the OHWM on both banks of Bear Creek, startingth@npstream project extents,

§Z <}uszZz Ev }luv EC }( $ZHabiatEHRahcemeriproject,anddownstream to the
JUVEC[e }CO0 Z *3}E 3]}V %E}i SX E }v }JE vP v AZ]S *3E]% (0

along the OHWM boundary onsitadditionally, RH2 flagged and labeled sidad backwater channels

in the project reach with orange and white polka dot flagging. The OHWM asuthaifinel features

were surveyed by Axis for inclusion in the base map.

Hsh and Wildlife Habitat Conservatidmeas

The City requires preparation of a Fish and Wildlife Reparfuding a Habitat Assessmehtt
characterizes the different habitats on the site (TitleRACAppendix 1).

Fish and wildlife habitat surveys were conducted byRt¢2 teanusing the methods and guidance

outlined in theCity of Redmond Wildlifdabitat Plan(Adolfson, 2002), the Cify ddd }o}PCJe

Held Data Collection ProtocotdVadeable Stream@lerritt, Ecology2009. The DNR Natural Heritage

database, WDFW Priority Habitats and Spe@$Sylatabase, theJSFW$formation for Planning

and ConsultationlPaCHatabased SZ ]SC[*s WE]}E]SC "% ] » ">]S_ }vsS ]Jv ]v
JUVSC[e >]S }( WE}S S ™% wdre corsjltedto@étermnin@ swvhich priorityspecies

(e.g.,threatened, endangered, candidate, species of concern, and species ahtpcatance might

be found on or adjacent to the project site based on the native range and habitat requirements of each

species.

Two certified biologists traversed the project site and adjacent areas and conducted visual
observations usingtationeryand walking survey methods for both aquatic and upland habitats. All
habitat features, sign®r observations of fish and wildlife activity were documeshtThe existing
habitat units present on the project site were determined based on hydrologic charstater{e.g.
wetland, stream, upland), vegetation communities, and current land \dsgetation communities
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wererecorded onsite for subsequent mappirtdabitat unit descriptioeand maps are provided
herein

Results

ExistingEnvironmental Data

TheNational Wetland Inventory (NWI) dastows a palustrine forested/shrub wetland spanning the
southern portion of the project area. City wetland mapping datdicates the Bear Creek floodplain is
amixture of upland and wetlantabitat. County wetland mapipg datadoes not depict any wetlands

in the project reach; however, a Countietland delineation completed for the Doyle Restoration
projectrevealed 3§ P}EC /s EJA E]Jv A 3o v }v 8Z o (8 vl }{ E E |
footprint (Bowles, 2@6), which defines the southern limits of the project described herein

DNZ[e &}E S WE S] ¢ %% 0] SdndCountyDaté¥siieyBéarCyéais designated

Type S water, oBhorelineof the State dZ  ]SCJ[e *SE u v &t, D %  %o] S E (
Class | stream and Class | stream and buffer area (constitutorg preservationarea, i.e.,FWHCA),

E *% 3]A oCX dZ ]8C[e 0 e« [/ <]Pth&Sfate and-Couity Typk S waiEZ

is, both reflect that Bear Creek is regulated é&hareline of theQate. dZ }uvSC[e *Z}E& o]V
designation of Bear Creek at the project site is Conservancy §Z ]SC[e <¢]Pv §S]}v ]J* E SpucC

City and County Critical Areas Maps indicatephtagect site is within a Category | Critical Aquifer
Recharge Area (CARA).

The project reach is within an area designated as a Seismic Hazard Area by the City and County. No
other geohazards arielentified forthe project area.

The Bear Creek riparian cmlor is within both the FEMA floodway and 19@ar floodplain, according
to City, County and FEMAnaps.

According to NRC®il Survey data, the eastern portion of the study areairglerlain bythe Briscot silt

loam soil map unit, which grimarily comprised of a somewhpborly drained silt loam atop stratified

fine sand to silt loam. It is formed on floodplains and is considered a hydric soil. The western portion of
the study area isinderlain bythe Kitsap silt loam, 2 to 8 percent slapsoil map unit. The Kitsap silt

loam is typically underlain by a silty clay loam that forms on terraces.

TheUSFW®aCdatabase suggests the following species of conservation concern may utilize the site:
gray wolf(Canis lupis North Americarwolverine(Gulo gulo luscysmarbled murrelet

(Brachyramphus marmoratjisstreaked horned lark(Eremophilia alpestris strigafgyellow-billed
cuckoo(Coccyzus americanyand bull trout(Salvelinus confluentisApart frombull trout, the

projectsite does notprovide suitable habitat for these speci&ull trout are listed as threatened

species by the USFWS under the ESA; however, Bear Creek deepput orprovide critical habitat

for this ecies Berge, H.B., Hammer, M.& Foley, S.R., 2006)

TheDNRNatural Heritage Programatabases have no listings for raveimperiled species and plant
communities in the vicinitpf the site(DNR 2021).

11

1/21/2022 10:34 AM JADATARED11910006 AGENGERITICAL AREAS ANALREIS AVONDALEEROSION_@BAR032.DOCX



City of Redmond January2022
10000 Block of Avondale Erosion Critical Areas Report

The WDFWPHSlatabase lists Bear Creak a priorityhabitat, but no terrestrial habitater terrestrial
speciesare mapped within thevicinity of the site (WDFW2021). PHS data indicatdble siteprovides
habitat forthe followingPHSlisted speciescoho salmon ©ncorhynchus kisutgihthinook salmon
(O.tshawytschd; sockeyeand kokaneesalmon Q. nerkd; steelhead trout ©. mykisy and cutthroat
trout (O. clarki). The Statewide Integrated Fisheries Distribution (SWIFD) database confirms these
species listingéNorthwest Indian Fisheries Commission, 20ZheNMFSists Puget Sound Cluak
andPuget Soundteelheadas threatened species under the E&Awever, Bear Creek does not
provide critical habitat for either species.

Relevant background datnd maps ee containedin Appendix D

General Site Conditions

The project are@ncompassea portion of the Bear Creek floodplaamd the Avondale Road roadway
embankmentwithin a moderately developed ardhat straddles the Redmon@itylimits and
unincorporated King Countfhe Bear Creek riparian corridor is relatively intact, supporting a
combination of native upland forest habitat and a riparian vegetation community typical of the Puget
lowlands.Much of the landn the project viciniy is developed and in residentiases.The portion of

the project site in County ownership is part of thBCNA, an 1&creriparianand forestednaturalarea
just east of Avondale RoddE

The area surrounding theroject is somewhat flat witlslopingterrain descending from thevest and
east. The steepest slopes associated with theut and fill slope of thé\vondale Road embankment
which has a maximum slope approximately50 percent Naturally developedlspes of up to

40 percenthave formedalong the upland forest that borders the Bear Creek floodplain to the east

Up- and downstream of the project reach, the County completed the LBCNA Habitat Enhancement and
Doyle Restoration projects, respectively. ConsequebilyDand nativetree and shrub restoration

plantings are present in these areas. Since the Doyle Restoration project was conp®&d, the
disturbance in the floodplain associated with this restoration workse prevalent downstream of

the project reach.

Criticalareas observed during site investigations incliB#arCreek the larger FWHCA associated with
the Bear Creek riparian corrid@re., a Citycore preservation aréathe Bear Creek floodplaiandfive
riverinewetlands within the Bear Creekoodplain Seismic hazardreasand CARAsre critical areas
designated at the project site; these are addressethis report and within the&Geologicand
Geotechnicahssessmernitechnical MemorandurfRH2 2Q20).

Wetlands

Vegetation

The primaryegetation communitiesvithin the study areancludefive riverinewetlands, theBear
Creekfloodplain,and theneighboringupland forest The vegetation within the study area is a
combination of native and invasive plant specillse vegetatiorcomposition of each wetlands
describedn the individual wetland summaridgkat follow.
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The composition of the vegetation community within the active floodplain of Bear Creek is not strongly
indicative of wetland predominance. That is, there {gavalence of facultative witnd (FACW)

species throughout this area. However, the identified wetlands contain higher abundances of obligate
(OBL) wetland plants such as snialited bulrush §cirpus microcarplisrice cutgrasd eersia

oryzoide$, andwatercress Nasturtium officinalé.

The energent vegetatiorstratawithin the wetlandand floodplain areaare dominated by reed
canarygrassRhalaris arundinacgand spotted jewelweed Ifnpatiens capensjsThe emergent
vegetation stratum is the mostidespread and representative layer within the wetland plant
community. Within the wetland and floodplain plant communities, ticeuk-shrub vegetation classes
are dominated by Pacific ninebamRhysocarpus capitatlyysand forested vegetation classes are
dominated by red alderAlnus rubra.

The floodplain communitylsois composedof more weedy species that are less adapted to inundated
soil conditionssuch as tansy ragworddcolaea vulgari$, bohemian knotweedRolygonum
xbohemicunp, and Himalayan btkberry Rubus armeniacyisRed alder, black cottonwood¢pulus
balsamiferg, and willows $alixspp) alsoare present within the floodplain community.

The adjacent upland forest located upslope of the stream corridor is dominated by Douglas fir
(Pseudotsga menzies)i Western redcedar(Thuja plicatd, and sword fernFolystichum minutum
Beaked hazelnutGorylus cornutga Indian plum Qemleria cerasiformjsbigleaf maple Acer
macrophyllun), and trailing blackberryRubus ursinysalsoare widespread throughout the upland
forest area.

Native shrub and tree restoration plantings are present on the streambanks both north and south of
the project areaand within side channels constructed as part of the Doyle Restoration projeese
species inludeblack cottonwoodsalmonberry(Rubus spectabilisSitka willow $alix sitchensjs

Pacific ninebarkand Nootka roseRosa nutkang among other native shrigand trees.

2The USACE maintains a National Wetland Plant List (NWPL) categorizing common hydrophytic plant species based on their
affinity for and probability of occurrence within wetlands. The following categories are used:

Indicator Status Abbreviation Definitions t Short Version
Obligate OBL Almost always occurs in wetlands
Facultative Wetland FACW Usually occurs in wetlands, but may occur in sweetlands
Facultative FAC Occusin wetlands and noswetlands
FacultativeUpland FACU Usually occwin nonwetlands, but may occur in wetlands
Upland UPL Almost never occugin wetlands

Table obtained from USACE. 2016. National Wetland Plant List, Version 3.3. Retrievietifrénetland -
plants.usace.army.millJSACE Engineer Research and Development Center, Cold Regions Research ar
Engineering Laboratory. Hanover, NH.

RHZ2 utilized the most current NWPL during delineations, excerpted for Washingtonl$tatear, R.WBanksD.L.,

Kirchner W.N,& Melvin, N.C.(2016). The National Wetland Plant Li016Wetland Ratings Phytoneuron 20160: 1-17.
Published 28 April 2016. ISSN 2153 7&3hould be noted that more recent versions of the NWPL have been published
including 2018 and 2020 versigrimowever, themost currentNWPLwas used at the time of RHi2lineations.
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Hydrology

Hydrology in the study area originates primarily fremrfacewater flow associated witBear Creek
with contributions fromgroundwater flowsand precipitation The project is within th&ear Creek
sub-basinof the CedarSammamishvatershed where water is conveyed generaliputhwest towards
the Sammamish Rivefhe headwaters of Be&@reekoriginatenear Paradise Lake, approximately
7.5RMupstream of theproject site, ancdconfluences witthe Sammamish Rivapproximately

3.25 RMsouthwestof the project site Bear Creek flows beneath Novelty Hill Road \6e@ot-wide
corrugated metal pipe (CMRUulvertjust south of theproject reach

HE]VP Z,i[+ A S0 v o]Jv §]}veU $Z u}pdmajpihydrolody ihdicaBmwas
Saturation (A3)Water-Stained Leaves (B9), Sediment Deposits (B2), Sparsely Vegetated Concave
Surface (B8), Dry Season Water Table (C2}Ned€al Test (D5), and Geomorphic Position (D2) were
secondary indicatorebserved at test pit locations.

Soils

Test pitswithin the study aregrimarily displayedilt loam to sandy loartextures coincidingwith

those describedn both the Briscot and Kitsap silt loam soil unisrther supporting the Briscot soll
unit, sand deposits were observed in soil profiésest pits in the floodplain, which is indicative of
historic and active channel migratiohest pits dug witim wetlandscontained soils thainet Depleted
Below Dark Surface (All), ideted Matrix (F3)and Redox Dark Surface (R§Jric soil indicatcs.
Wetlandsoils exhibited anaerobic conditions through the presence of redoximorphic concentrasons
soft masses or along pore liningsntrasted with aeducedmatrix. Redoximorphic featuresbserved

in test pits were usually categorized as commong2®percent), medium sized (2 to 5 millimeters),
and prominentin contrast to the matrixUpland soils tended to be very dark gslybrown(10YR3/2),
with either no redoximorphic features or redioxorphicfeatures beginning below a depth ofir&ches.

Wetland Habitat

Five wetlands were identified and delineated in the project e investigationdata and mapsare in
AppendixE). Tables 1 and 2 provide a summary of wetlands observed on the ,git®ject impacts and
mitigation, and classification, respectiveBligure 2depicts wetlands delineated on the project site.
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Tablel. Wetland Summary

Buffer o o
Wetland Summary Jurisdiction Wetland Impacts Mitigation Summary
Summary
Size | Per | Per City or Temporary| .. | Paper . .

Nam r Fill . Ratio| Area | Location

ame| Category (sf) | KC& | RzE County Impact Fill

A Il 5,631 County - - - - - -

B 1 750 County - - - - - -

C 1] 1,607 | 75 150 County - - - - - -

D 1 1,113 County - - - - - -

E 1 379 County - - - - -
1Per Chapter 21A.24.325 KCC. Buffer width reflects low intensity impact of adjacent land use; Proposed improvementsalieret in
change in land use and buffer activities are limited to clearing, grading, and enhancerbaffeohabitat.
2Per RZC 21.64.030.B, Table 21.64.030A.1 (reflects standard buffer widths).
3Wetland buffers for Wetlands A, B, &nd E extendhto the Avondale Road ROW and lands southwest of the project foofjanint
the Fairwinds property)which arewithin City jurisdiction.

Table2. ClassificatiorOverview of Delineated Wetlands on theroject Ste

o Cowardin Hydrogeomorphic :

Wetland Name | Sizein sf (ac) ClassificatiorCodé Clasg Subclass Category Habitat Scoré
Wetland A 5,631 (0.13) PEM1/FO1C Il 7
Wetland B 750 (0.01) PEM1C 6
Wetland C 1,607 (0.03) PSS1C HEVLVTE\I?;DIEh " 6
Wetland D 1,113 (0.02) PEM1C g 6
Wetland E 379 (0.01) PEM1C 6

1Cowardinclassification includes subclass and water regime modifiers.

2Hydrogeomorphiclassification bBsed on Brinsofi1996) used in the Ecology rating

3 Habitat score is based on ratings completed by RH2 and summarized in this report.

Wetland A

Wetland A is a approximately,000square foot §f) Category lwetland spanningnost ofa vegetated
point bar within the Bear Creek floodplaifhe hydrogeomorphic classification used for categorization
is riverine as it receives overbank flooding from Bear Creek at least @ngeprs. Approximately

4,400sf of Wetland A is located within the study areandthe remaining portion is locatedffsite to

the north.

Wetland A is dominated by persistent emergent dmwdad-leaf deciduous forested vegetation class
(Cowardinet al., 1979. The A $o viofestedareas contaimed alder and Sitka sprucPitea
sitchensiy a scrukshrub class of Pacific ninebark, and an emergent class dominated by spotted
jewelweed, smadfruited bulrush, and reed canarygrass.

Wetland Aiswithin the Briscot silt loansall map unit The observed sadiéxtureswere sandy loam and
loam. The soil matrix colowasvery dark grayish browrlQYR 32) in the upper layer and wagark
gray(10YR 4/1 and 2.5Y 4/startingbetween8 and12inchesfrom the surfaceProminent
redoxmorphicconcentrationsvere observed ithe matrixand along pore liningsT'he hydric soil
indicatorDepleted Below Dark Surface (A1l) was met.
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The hydroperiod for Wetland A s2asonally floodedlhe primary sourceof hydrologyare high water

table and overbank flooding from Bear Creek, as evidenced by the observed Sediment Deposits (B2)
hydrology indicatorAdditionally, a floodplain channel originating within a headwater wetland
upstream and to the northeast of the project reach, flows through alwhg the eastern boundary of
Wetland A Primaryhydrology indicator®Vater-Stained Leaves (B9) and Sparsely Vegetated Concave
Surface (B8andsecondary hydrologindicators Dry Season Water Table (&@Yomorphic Position

(D2) and FAENeutral Test (DRlsowere observedin Wetland A. Awetland test pits met primary
hydrology indicatorsTable3 provides assummary of Wetland A.

Table3. Wetland A Overview

Wetland Evaluation Summary

Wetland Name Wetland A
Straddling northern
Location boundary of study
area
Local Jurisdiction King County
WRIA Sammamish
SubWatershed Bear Creek
Ecology Rating (Hruby014) | Category Il
City/County Rating Category Il
Habitat Score 7
City/County Buffer Width 150/75 feet
Wetland Size 5,631sf
Cowardin Classification PEM1/FO1C
HGM Classification Riverine
Associated Waterbody Bear Creek
Data Sheet(s) TP 7, TP 8
Boundary Flag Color W]lvl "t d> E >/E d/KE_ (o PP]vP
DominantVegetation Red alder, spotted jewelweed, and reed canarygrass
Soils Briscotsilt loamsoil map unit. Depleted Below Dark Surface (A11) indicato
was met.
Primary indicators: Sediment Deposits (B2), W&tined Leaves (B@&nd
Hydrology Sparsely Vegetad Concave Surface (B8). Secondary indicators: Dry Seas
Water Table (C2), Geomorphic Position (D2), andN\@ral Test (D5)
Rationale for Delineation Positive vegetation, soil, and hydrology indicators.
Rationale for Local Rating Ecology wetland rating results crasferenced with KCC 21A.24.325.
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Wetland B

WetlandBis an approximately750 sfCategory IlWetlandlocated alonghe left bank of Bear Creek
The hydrogeomorphic classification used for categorizatioivésine, as it receives overbank flooding
from Bear Creek at least eve2yyears.Thedelineated edgeorresponds witltthe boundary of a
wetland previously delineated lihie County for the Doyle Restoratigumoject (Bowles, 2016)

Wetland B is dominatety a persistent emergent vegetatioclass(Cowardin et al., 1979, primarily
consisting ofeed canarygrassHowever Western dockRRumex occidentalsbarnyard grass
(Echinochloa crugalli), rice cutgrass, and smditbited bulrush alsare present.

WetlandBiswithin the Kitsap silt loan? to 8 percent slopesoilmapunit. The observed soiéxtures
were silt loam and loam, and the soil matrix color wasy dark grayish browrlQYR 32) in the upper
5inchesdark gray 10Y 4/3 from 5 to 14 inches, angleyeddark gray N 4/) from 14 to 18 inches.
Prominent mediumredoxmorphicconcentrationswvere observed irthe matrix. The hydric soil
indicators Depleted Below Dark Surfacel{) and Depleted Matrix (F3) were met.

The hydroperiod for Wetland B is seasonéiipded. The primary sourceof hydrologyare high water

table and overbank flooding from Bear Creek, as evidenced by the observed Sediment Deposits (B2)
and Saturation (A)ydrology indicators.e&tondary hydrologyndicators Dry Season Water Table (C2)
and FA&\eutral Test (D5) alsmere met. Table4 provides asummary of Wetlands.
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Table4. Wetland B Overview

Wetland Evaluation Summary

Wetland Name WetlandB

Location OnBear Creek
streambank

Local Jurisdiction King County

WRIA 8 "CedarSammamish

SubWatershed Bear Creek

Ecology Rating (Hruby014) | Category I

City/County Rating Category Il

Habitat Score 6

City/County Buffer Width 150/75 feet

Wetland Size 750sf

Cowardin Classification PEM1C

HGM Classification Riverine

Associated Waterbody Bear Creek

Data Sheet(s) TP 11

Boundary Flag Color W]lvl "t d> E >/E d/KE_ (o PP]vP

Dominant Vegetation Reed canarygrass

Soils Kitsap silt loam 2 to 8 percent slopmil map unitDepleted Below Dark
Surface (A11) and Depleted Matrix (F3) were met.

Hydrology _Primary in.dicators: Sediment Deposits (B2) and Saturation $&8pndary
indicators: Dry Season Water Table (C2) andN&ural Test (D5)

Rationale for Delineation Positive vegetation, soil, and hydrology indicators.

Rationale for Local Rating Ecology wetland rating results crasferenced with KCC 21A.24.325.

Wetland C

Wetland C isn approximatelyl,600 sfCategory Iwetland within the floodplain and includes a
backwater pool that is formed by an eddy when Bear Creek experiences highTlosvs
hydrogeomorphic classification used for categorization is rivedset receives overbank flooding from
Bear Ceek at least everg years.

Wetland C is dominated by a scrabrub vegetatiorclass Cowardin et al., 1979, primarilycomposed

of Pacific ninebark. Diverse herbaceous vegetation observed in the understory of Wetland C included
spotted jewelweed, creeping buttercuRénunculus repesblue skullcapScutellaria laterifolig tall
mannagrassGlyceria elaty and Americaspeedwell Yeronica americanalnvasive planspecies are

also presentincluding reed canarygrass and field bindwe€drfvolvulus arvengis

Wetland C is within the Briscot silt loam, and the observed soil texture was silt loam. The soil matrix
colorwasvery dark grayish browrlQYR 3/2in the upper layer and wagery dark graylOYR 3/}
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from 6 to 16 inches from the surfacBrominentmediumredoxmorphicconcentrationswvere observed

in the matrixand along pore liningsT'he hydric soihdicatorRedox Dark Surface (F6) was met.

The hydroperiod for Wetland C is seasonfiipded. Rimary sourcs of hydrologyare high water
table and overbank flooding¥imary hydrology indicatqgiSaturation (A3)and secondary hydrology
indicator, FACNeutral Test (D5)were observedTable5 providesa summary of WetlandC

Table5. Wetland C Overview

Wetland Evaluation Summary ‘

Wetland Name

WetlandC

Adjacent to upland

!

NN

LR

Location forest, along Bear
Creek
Local Jurisdiction King County
A
WRIA SSargri(;?T:ish
SubWatershed Bear Creek
Ecology Rating (Hrubyp014) Category li
City/County Rating Category li
Habitat Score 6
City/County Buffer Width 150/75 feet
Wetland Size 1,607sf
Cowardin Classification PSSi1C
HGMClassification Riverine
Associated Waterbody Bear Creek
Data Sheet(s) TP 14

Boundary Flag Color

Wlvl "t d> E

>/E d/KE_ (o PP]vP

Dominant Vegetation

Pacific ninebarknd spotted jewelweed

Soils

Briscotsilt loamsoil map unit. Redox Dark Surface (A6) indicator was me

Hydrology

Primary indicatorSaturation (A3). Secondary indicator: Fd&€Litral Test

(D5).

Rationale for Delineation

Positive vegetation, soil, and hydrology indicators.

Rationale for LocaRating

Ecology wetland rating results cresferenced with KCC 21A.24.325.

Wetland D

Wetland D is similar in nature to Wetland B and ispproximatelyl,100 sfCategory llWetland

located along theeft bank of a point bar on Be&@reek.Thehydrogeomorphic classification used for

categorization is riverinas it receives overbank flooding from Bear Creek at least &spegars.
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Wetland D iglominated by an emergent vegetation cla§ogwardin et al., 1979, primarily consisting
of reed canaygrass Jootted jewelweed smalkfruited bulrush andyellowflag iris (ris pseudacorys
alsoare present.

WetlandD iswithin the Kitsap silt loan® to 8 percent slopesoilmapunit. The observed saiéxtures
were silt loam, and the saihatrix color wawery dark grayish browrlQYR 32) in the upper 6 inches
andvery dark grayl0YR 3/}from 6 to 16 inches.®minent mediumredoxmorphicsoft mass
concentrationsand sand inclusions were observediie matrix, and redox concentrationseave
observed along pore lining$he hydric soil indicatdRedox Dark Surface (F6) wast.

The hydroperiod for Wetland D is seasonéltypded. Rimary sourcs of hydrologyare high water
table and overbank flooding from Bear Creek, as evidenced byriledteegetation observed and
Sediment Deposits (B2) and Saturation (A3) hydrology indicateen8ary hydrologyndicators Dry
Season Water Table (Gi)d FA&Neutral Test (D5) alseere met. Table6 providesa summary of
WetlandD.

Table6. Wetland D Overview

Wetland Evaluation Summary

Wetland Name WetlandD = P E DL

Location On Bear Creek g :
streambank

Local Jurisdiction King County

WRIA 8 "Cedar.
Sammamish

SubWatershed Bear Creek

Ecology Rating (Hruby014) | Category Il

City/County Rating Category Il

Habitat Score 6

City/County Buffer Width 15075 feet

Wetland Size 1,113sf

Cowardin Classification PEM1C

HGM Classification Riverine

Associated Waterbody Bear Creek

Data Sheet(s) TP 17

Boundary Flag Color Pink~t d> E >/E d/KE_ (o PP]vP

Dominant Vegetation Reed canarygrass and srfallited bulrush

Soils _Kits_ap silt loam 2 to 8 percent slopes sodp unit. Redox Dark Surfad®)
indicator was met.

Hydrology _Prir_nary in.dicators: Sediment Deposits (B2) &atlration (A3)Secondary
indicators: Dry Season Water Table (C2) andWé@ral Test (D5)

Rationale for Delineation Positive vegetation, soil, and hydrology indicators.

Rationale for Local Rating Ecology wetland rating resultsossreferenced with KCC 21A.24.325.

1/21/2022 10:34 AM
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Wetland E

WetlandEis an approximately500 sfCategory IlWwetlandlocatedalong theright bank of Bear Creek.
Approximately 30 sf of Wetland E is located within the study araad the remaining portion extends
offsite to the north.The hydrogeomorphic classification used for categorization is riveag
receives overbank flooding from Bear Creek at least eXgpars.

Wetland Eisdominated by an emergent vegetation claogardin et al., 1979, primarily consisting
of reed canarygrassalthough rice cutgrassyatercressAmerican speedwelland smatfruited bulrush
alsoare present.

Wetland E is within the Kitsaglt loam 2 to 8 percent slopesoil mapunit. Because wetland
vegetation and wetland hydrology indicators were present within WetlargbiEfest pis were not
excavatedo determine the wetland boundar§yFurthermore, hydric soil indicator Hydrogen Sulfide
(A4) was present during site investigatioBsceWetland E has similar parent materials, age,
topography, hydrologic regime, and vegetation composition of Wetlands A through D, the soll
characteristicof Wetland E are anticipated to bi&e those documented in Wetlands A through D.

The hydroperiod for Wetland E is seasonfitpded. Rimary sources of hydrology are high water table
and overbank flooding from Bear Creek, as evidenced by observed#dtieegetation and positive
Sediment Deposits (B2) and Surface Water (A1) hydrology indichiyntsogen Sulfide Odor (C1) also
waspresent in Wetland ETable7 providesa summary of Wetland

3 Per USACE routine determination protocol, the positive presenE&6W and OBlydrophytic vegetation and wetland
hydrologyindicatorsresults in affirmative wetland conditions and precludes the need for hydric soil test pit assessment.
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Table7. Wetland E Overview

etland Evaluation Summary

Wetland Name WetlandE
. On Bear Creek
Location
streambank
Local Jurisdiction King County

WRIA 8 "CedarSammamish
SubWatershed Bear Creek

Ecology Rating (Hruby014) Category Il
City/County Rating Category Il

Habitat Score 6

City/County Buffer Width 15075 feet

Wetland Size 379sf

Cowardin Classification PEM1C

HGM Classification Riverine

Associated Waterbody Bear Creek

Data Sheet(s)

Boundary Flag Color

Wlvl ~t d> E

>/E d/KE_ (o PP]vP

DominantVegetation

Reed canarygrass, sméllited bulrush, and watercress

Soils

Kitsap silt loam 2 to 8 percent slopes sodp unit. Redox Dark Surfad®)

indicator was met.

Hydrology

Primary indicators: Sediment Deposits (B2) and Saturation $&8pndary
indicators: Dry Season Water Table (C2) andW&@ral Test (D5)

Rationale for Delineation

Positive vegetation, soil, and hydrology indicators.

Rationale for Local Rating

Ecology wetland rating results crasferenced with KCZ1A.24.325.

Wetland Characterization arfeunctional Assessment

Thecharacterizatiorof wetlandsidentified on the sites based on wetland ratings completed using

} o} P C [+ Washington Stat&Vetland Rating System for Western Washingfidruby,2014) This
system is designed to provide a rapid, qualitative rating of wetland functions. It does not replace a full
assessment of wetland functions. For rating purposes, wetland functions are divided into water quality,
hydrologic, and habitafunctions Site potential, landscape potential, and value are assessed for each
of these functionsTable8 provides a summary of the wetland functions basedtosm Ecologyating.

1/21/2022 10:34 AM
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Table8. Qualitative Ratings of Identified Wetlands
Qualitative Rating of Function

Function Wetland
|
Water Quality Functions
Site Potential to Improve Water Quality M M M M L
Landscape Potential to Support Water Quality Functic M M M M M
Value Rating for Water Quality Improvement H H H H H
Hydrologic Functions
Site Potential to Perform Hydrologic Functions M M M M L
Landscape Potential to Support Hydrologic Functions H H H H H
Value Rating for Hydrologic Functions L L L L L
Habitat Functions
Site Potential to Provide Habitat M L L L L
Landscape Potential to Support Habitat Functions M M M M M
Value Rating for Habitat Functions H H H H H
Total Rating Score 20 19 19 19 17
Wetland Category Il 1 i [ 1]

Functional assessment of the wetlands was conducted usinglBBOTLinear MethodNull, et al.,
2000)per RZC Appendix 1.@&3. This toolprovides a qualitative assessment of wetland functions by
guiding best professional judgement to determine if a wetland provides certain hydrologic, biologic,
social value, or other function¥able9 summarizeshe assessetlinctions of each wetland.
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Table9. Functional Assessment dflentified Wetlands

Function/ValueOccurrence

Function/Value Wetland

A B c | |

Flood Flow Alteration X

Sediment Removal X * X * *
Nutrient & Toxicant Removal X X X

Erosion Control & Shorelirigtabilization X * X *
Production of Organic Matter and its Export * * X X
General Habitat Suitability X X

Habitat for Aquatic Invertebrates

Habitat for Amphibians X X

Habitat for WetlandAssociated Mammals

Habitat forWetland-Associated Birds X X X X X
General Fish Habitat X X

Native Plant Richness

Educational or Scientific Value

Unigueness & Heritage * X

Total Number of Functions Effectively Provided 9 5 10 5 5
* = Principal Functions

Wetland A

Wetland A possesses moderdtehigh water quality functions due to the herbaceous and woody
vegetation present that contributes to filtering sediment and pollutants ouBeér Creeloodwaters

The watershed draining to Wetland A is moderately developed, contributing pollutants and sediment
to runoff. However, the landscape potential to supptiré water quality functions of the site is

moderate because logging and agricultural activities atepnevalent in the contributing basin.
Depressions are present within the wetland, which can trap sediments during flood events. The value
rating of the water quality improvement provided to society by Wetland A is high since a Total
Maximum Daily Load (TBL) for fecal coliform has been issued for the Bear and Evans lézrsied
andWetland A helps contribute to maintaining water quality of Bear Creek.

The hydrologic functions of Wetland A are moderate, primarily due to the vegetation structure tha
can ad in flood and erosion control. However, Wetland A does not have a constricted outlet and only
shallow depressions are present. Furthermore, although there are no upstream flood control devices,
no flooding issues are known to occur downstream of the avedl

Wetland A functions moderately high for providing general habitat since it is within a relatively intact
riparian corridorthat containspriority habitats and supports ESi&ted salmonidsln addition the
moderate structure and interspersiasf vegetation communites presence of multiplénydrologic
regimes, anaccurrence okpecial habitat features contributesto So v  nmederate site potential

for habitat functions. However, the wetland does not provide ideal habitadfpratic invertebrates

since no aquatic bed vegetation areasof permanent ponding are present. Although the Bear Creek
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floodplain offers preferable habitat for wetlaralssociated mammals, Wetland A lacks high
interspersion of vegetation communitiesdsuitable banks for daring Moreover, tefloodplain
channel to Bear Creek withiWetland A providesff-channel refugéhabitat for fish, andWetland A
provides habitat for wetlangissociated birds due to the presence of snags and multiple vegetation
classewvithin the wetland

WetlandsB, D, and E

LikeWetland AWetlands B, D, and gossessnoderateto high water quality functions due to the
dominance of herbaceousgegetation thatfilters sediment and pollutants outf Bear Creek
floodwaters.The value rating of the water quality improvement provided to societgdmh of these
wetlandsis alsohigh sincehey helpmaintainwater quality of Bear Creekvhich currently has a TMDL
for fecal coliform

The hydrologic functions &VetlandsB, D, andEare moderate as the emergent vegetation present
along the streambank in each wetland hefitenuate streambank erosiorHowevernone of the
wetlandshave a constricted outletandlittle or no depressionsre present.Althoughno flood control
devices existupstream, no flooding issues are known to occur downstream efthdy area

Although Wetland B, D, and Eave simple hydrologic reginsand vegetatiorcommunities they have
moderatehabitat functions due totheir location within the Bear Creakparian corridor The three
wetlands do not providesignificanthabitat for aquatic invertebratesamphibianswetland-associated
mammals or fish. Howeverthe wetlandsprovide habitat for wetlaneassociated birds due to the
presence of emergent vegetation and intact forest, including sriaghe wetland buffer. In addition,
several priority habitats are withiproximityto each wetlandand Bear Creek supports EB#ed
salmonid species.

Wetland C

The waterquality functionsof Wetland C are moderately higlike those previously describedue to

woody vegetatiorcovering more thamwo-thirds of the wetlandand $Z A 30 v [¢ %d°+]3]}v ]v
developedwatershed. Depressns are present within the wetland, which can trap sediments during
flood events. The value rating of the water quality improvement provided to society by Weflsnd

high sincat helps contribute to maintaining water quality of Bear Cregiek which aTMDLfor fecal
coliformhas been issued.

The hydrologic functions of Wetlar@lare moderate, primarily due to the vegetation structure tltan
aid in flood and erosion controlhe presence of dense woody vegetation in areas that receive sheet
flow from Bear CreeKlacilitatesWetland C to attenuate floodwatersiowever, WetlandCdoes not

have a constricted outlend only shallow depressions are presemhich limits the hydrologic
functions Furthermore, although there are no upstream flood control desj no flooding issues are
known to occur downstream of the wetland.

LikeWetlands B, D, and E, Wetland C hasagleratehabitat function due to its location within the
Bear Creek riparian corriddt has a moderately complex hydrologic regime, bstraple vegetation
composition, and does not contain downed large woody debris or sidgdand Clackssuitable
habitat featuresfor aquatic invertebrates owetland-associated mammalsiowever the native shrub
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cover in and near the wetlanprovides haliat for amphibians and wetlandssociated birdswvhile the
backwater pool within the wetland offers fish refuge during high flows. In addition, several priority
habitats are withirproximity of Wetland C and Bear Creek supports#£§8&d salmonid species.

Fish,Wildlife, and Endangered Species Use

During site investigations, the following wildlife species, or evidence thereof, were obsartres

riparian corridor beaver coyote Canis latrang Columbian blackailed deer Qdocoileus hemionus
columbiang); vv [¢ Zpuu]v Ealyie anng American bushtitPsaltriparus minimys

blackcapped chickadedPpecile atricapillys *S oo & Cyandgitta-stella)j Pacifictreefrog

(Pseudacris regiljaand Northern redlegged frogRana aurora)Fishspecies observed included

juvenile salmonids and an adult Chinook salmon. With the exception of Wetland A,-&iteon

wetlands delineated as part of this project are limited in size and ability to offer significant specialized
habitat for these wildlife gecies. Howevemn-site wetlands contribute habitat to the larger Bear

Creek floodplain, which collectively supports a myriad of fish and wildlife species.

In addition to the fish and wildlife species observed during field investigatiba Bear Creekiparian
corridor is known to support the followingildlife speciesAmerican black beatJfsus americanys
cougar Puma noncolgr muskrat nutria; opossum Didelphis virginiang Eastern gray squirreS¢iurus
carolinensiy Western graysquirrel Sciurus grisegsraccoon Procyon lotoy, red-winged blackbird
(Agelaius phoenicelisGreat blue heronArdeaherodiag; common yellowthroat Geothlypis trichas
winter wren (Troglodytes hiemal)scedar waxwingombycilla cedrorupnorthern flicker Colaptes
auratug); longtoed salamanderAmbystoma macrodactylujpAmerican bullfrogl{ithobates
catesbeianuf and big brown Eptesicus fuscyand little brown bat Klyotis lucifugu

Bear Creek at the project sifrovideshabitat forthe followingPHSlisted speciescohosalmon

Chinook salmonsockeyékokaneesalmon steelhead trout and cutthroat trout ThePuget Sound
Evolutionarily Significant Unit (ESé§)Chinookand the Puget Sound Distinct Population Segment (DPS)
of steelheadhave a threatened ESA listing statUSFW®aC daténdicates thatfederallythreatened

bull trout utilize Bear Creeljowever, bull trout have not been found in the Bear Creek sys{@mrge

H.B., HammenM.L.,and FoleyS.R.2006) No criticalhabitatsfor anyof the ESAlisted aquaticspecies
occur on or near th@roject site (critical habitat maps are provided Appendix D. All five wetlands
identified within the study area indirectly support these salmonids by improving water quality,
contributing organic matter to the stream, and providing some measure of overhanging vegetation for
cover. Wetlands A and C specifically providecbfinnel habitat for salmonidand resident fistduring

peak flows.

Human Use

TheCounty purchased the southernmost parcel of the LB@XRA12 from the Doyle family, who resided

at theroughly 3acre parcel for almost 30 years. Npative plantings were observed within the Bear

Creek floodplain and upland eastern buffer, presumablywga C $Z }Co [« pE]VP SZ JE }
the land. Additionally, several informal pathways and trails were observed from the former Doyle

residence to the Bear Creek channel. During site investigation, RH2 staff conversed with a nearby
neighbor who \8its the stream and floodplaitaily, accessing the channel via the established pathways
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Streans

Stream Habitat an@HWMDelineation

Within the project reachBear @eekmeandeswithin the floodplain wall on the left bank and the
AvondaleRoadembankment on the right bank he wetted channel width of Bear Creek in the project
reach at the time of site investigations ranged from 30 to 45 feet waderaging 30 to 37 feetnd
thalwed depths ranged from 3 tanore than5 feet deep.

Below the OHWI, prevalentvegetation inclueéd waterweeds Elodeasp.)rooted inchannej and
Western skunk cabbageysichiton americanjyissmaltfruited bulrush,spotted jewelweed, reed
canarygrasgice cutgrass, and watercrees the streambank edge3he streambankelow the
OHWM was generally characterized by the presence of exposed roots, scour lines, and wrack
accumulationt all indicators of flowing wateiDrainage patterns evidenced by flattened vegetation
and aquatic animals (porghails, unidentified but likg Stagnicolasp.)were additional indicators
observedbelowthe OHWM

At the OHWM, prevalent vegetation observed included spotted jewelweed, reed canary@aass;
ninebark, red alder, salmonberry, Sitka willow, and Himalayan blackberry in disturbasl @frthe site.

The right bank at, or straddlinthe OHWM was generally characterized by road embankments,
benches, and exposed roots. The left bank at, or straddinegOHWM was characterized by
top-of-bank, toe of the lowest terrace, and amdercut incised banlDrainage patterns evidenced by
flattened vegetationsediment linesand staining on fixed objectdsowere observed at the OHWM
Riparian wetlands delineated for this project were included within the OHWM. In the furthest
upstreamsection of the project reach, the inclusion of Wetland A in the OHWM delineation resulted in
the OHWM extending from the eastern to the western floodplain walls. In contrast, the remainder of
the project reachegOHWM delineatiorcorresponded totie bankful width of the Bear Creek channel.

Above the OHWM, prevalent vegetation included Hegah blackberry, Douglas fir, Western red
cedar, vingAcer circinatupand bigleaf maples, Indian plum, and sword ferisoil andyeomorphic
indicators observedbove he OHWM includethe presence of a hillslope toe, well developed duff
layer, and alluvium with an organic horizarnghter or no staining was observed fixed objectabove
the OHWM.

OHWM delineation byhe County on the downstream Doyle Restoratjmoject (King County2017)
identified the OHWM of Bear Creek at approximately &2€oot elevation along both bank3he
JUVSEC[s K,tD o A 3]}v A « }v(]EuU 1 EJRH2; bowpvek, thigughdytitkie
project reachthe OHWM wa®bservedbetween the 62 and 64-foot elevations, which is reflective of
the varying terrain conditions present in the project reachble10 provides a summary of stream
characteristics observed on the sitedgure 3depictsthe OHWM and waterwaysn the project site.

4Thalweg is defined a4 line following the lowest part of a valley whether under water or ndflerriam-Webster,
2019).
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Table10. StreamSummary

w Buffer Summary Impactszlrr:qdml\glrt)llgatlon

Stream | Stream Shoreline Required Impacted Impacted | Filled Area Mitigation
Stream  Class/ | Length Desianation Jurisdictior? Buffer Buffer t Buffer t Below Arega (s
Typé (ft) 9 (ft®  City(sf} County (sl | OHW (sf)
Conservancy .
Bear | Classl/ 800 Aquatic and City and 200/165 1,936 2,710 192 13,814
Creek | Type S County
Natural
City: Natural

IA§E u o0 ¢ ¢*]Pv §]}v CE (0 S« §Z ]JSC[* E&]S] o E =+ } U Ze« 7iX00XiicaKAn¢axXCude,S E
KCQ@1A.24.355.

2Bear Creek and associated buffer habitat is within City jurisdiction west of the Avondal®REddnd soutisouthwest of the CountLity
limits, and within County jurisdiction east of Avondale Road ROW and-northeast of the CountCity limits.

3 Buffersreflect the City and County Critical Areas Codes. The City requiresfadt®@ner buffa and 50foot outer buffer for Class | streams
(RZ21.64.020.B.3), while the County requires a-f@t buffer for Type S streams within a basin considered to havglrecondition, for which
Bear Creek has been rated (KCC 21.24.358).

4 Disturbedbuffer area reflects both wetland and stream buffer, which are overlapping in the project footprint. Areas shown include
approximately 975 sf of temporary buffer impacts to construct the temporary construction access roadway; and approxiBiatety 8f
permanent buffer impacts resulting from grading for the incipient channels, hummocks, and wall construction, fill foldlcedegiormwater
outfall, and new impervious surface for the wall and stormwater manholes.

5Mitigation area shown reflects streaemd buffer enhancement proposed, which includes invasive species removal, planting with native woc
species, and addition of LWD within the Bear Creek riparian corridor.

StreamAssessment

The project site lies within the Bear Creek $a#sin of theCedarSammamishvatershed Water
Resources Inventory Are&/RIA 8) (Figure ). Bear Creek originates in Paradise Valley immediately
north of Paradise Lake and flows in a southwesterly direction for 12.4 miles before joining the
Sammamish River. The Beae€k basin covers about 14,300 acres in northern King and southern
Snohomish counties and drains to the Sammamish River (R@08). Bear Creek is a wide, shallow
stream with a low gradient. The average width of Bear Creek varies from 4 to 25 feet iresiamain

5to 30 feet in winter. The canopy varies from small amounts of deciduous tiaeprovide little

shade, to thick growths of deciduous and coniferous trees that provide excellent shade. Bear Creek is
generally a cool, clear, walkygenated stream with slight alkalinity and a low buffering capacity. Bear
Creek has been assigned a Class AA rating by Ecology (E201@)y The riparian corridor is primarily
green belt with some singlifamily residencesQounty Metro), 1982). The &ar Creek basin tributaries
support varied populations of salmon and resident fishes.

Hydrology

Annual peak flow discharges in Bear Creek increased by 30 percent from 1995 to 1998. Peak flow
discharges are larger and last longer when compared with modeledted flow conditions. Percent
impervious area has increased in many Bear Creelbasins to a point above the threshold of
degradation (Kerwin2001).

In lower Bear Creek, roughness is largely provided by hydraulic action alone, yielding the plattern
bars and pools associated with meandering alluvial rivers (CoL®80). Embeddedness data is lacking
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on Bear and Evans Creeks. However, substrate conditions observed b{2Bad)dindicate that lower

Bear Creek contains long reaches of silty or sauthgtrate. Field observations conducted onsite

confirm the general substrate conditions of lower Bear Creek cited above. Lots of fine sediments were
observed on the margins of the creelnd fine gravels were observed in the thalweg of the creek,

where the flow was concentrated. The margins that contained fine sediments also had dense stands of
waterweedmats(Elodeasp.)growing in the creek. This dense growth of vegetation choked the stream
and slowed down the flow in certain sections of the project.sliee high percentage of fine material

in the substrate and the lack of cover may limit fish spawning and regrargcularly in the reach

from RM4.8 to the mouth which contains the project reacin general, 14 percent (1.3 miles) of the
substrate fran RM 9.5 to the mouth is rated excellent, 39 percent (3.7 miles) is rated good to fair, and
47 percent (4.5 miles) is rated po@dunty Metro), 1982).

Channel Conditions

Stream reaches in the Bear Creek basin can be grouped into three distinct categadesvith a
characteristic pattern of sediment transport. Most common are the graded allokannels, of which

the mainstems of Bear and Cottage Lake Creeks are the best examples. In general, they flow in
channels carved in sediment previously depasiby river action. Floodplains are well developed, bank
failures are small, and sediment transport appears to be in equilibrium (Col@&Q). Historic
channelization and dredging have reduced floodplain connectivity in the lower reaches of Bear Creek.
Higherorder tributaries in the Bear Creek drainage generally have good connections to wetlands and
riparian vegetation.

The guantity and quality of instream habitat in the lower portion of the mainstem has been degraded
or mostly eliminated through channghtion, scouring flowthat remove much of the instream habitat,
and clearing of the riparian corridor and removal of large organic debris by streamside residents
(Kerwin 2001; County1989).

Little specific data are available, but streambanks alongitd®ear Creek and Evans Creek are
generally functioning at risk due to some armoring and bank sloughing. Bank condition in smaller
tributaries is generally properly functionirfiferwin 2001; Rangd2008).

During the initial field visit on September 12, 20Bear Creekvas flowing highand the main channel
consisted of a noiurbulent run/glide with lowvelocity side margins. Instream habitat was difficult to
observe due to high flows artdnnin-stained water A field visit was conducted ddeptember 2, 2020

to define the stream habitat during low flow conditionsmandering oxbowvasobserved indicating

a shallow gradient onsite. Lateral and nuldannel scour pools created by LWD jams were observed at
the end of the meanderadjacent to he riprap bankThe stream banks in the project site are stable in
the straight reaches but are sloughing at the outside bends due to erosion of the fine bank sediments.
The dense vegetation growing on the banks is stabilizing the banks, but incisiennsngcdue to

scour, as evidegedby the steep banks and numerous side channels within the floodplain.

County Parks described the stream reach below the project site as having little complexity or variation,
and only a fraction of large wood, comparedhigtoric stream conditions. Only two pieces of large

wood and no ofithannel features existed within the project reach before the Coidpyle

Restoration project was completélhe Doyle Restoration project placed about 55 pieces of LWD,
arranged intob large jams, throughout the 66fdot projectreach. The wood placement was
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envisioned to boost morphological changes to the channel bed and increase instream habitat
complexity to increase juvenile salmonid habitat within the reach.

Water Quality

Bear andEvans Creeks are listed as impaired under the Ecology 303d List (Ecology, 2016) for the
bioassessment parameter (Category 5) and for temperature, bacteria, and dissolved oxygen just
downstream of the project site (Category 4a). The flow was elevated (rgufigim 38 to 34 cfs,

dropping duringhe day)on the September 19, 2019 site visit due to previous heavy precipitation. On
September 9, 2019, flows peaked at about 75 cfs at the Friendly Village gage. Late summer base flows
prior to the storm event werer@und 10 to 13 cfs. Water temperature was 15.5 degrees Celsius, and
clarity was low due to staining by tannins.

Physical Barriers

There are many knowmand severalunknown undocumented salmonid access barriers in the Bear
Creekbasin, but a comprehensiv@sinwide examination of barriers is lacking. All known barriers
affecting adult Chinook and sockeye salmon other than beaver dams have been addressed (Heller
2000). Many documented and an unknown number of undocumented barriers exist on the smaller
streams and upper reaches of the main streams in the Bear @&k, which affect primarily coho
salmon and cutthroat trout at all life stages (Hel2000). The passage barriers include culverts, dams,
weirs, highvelocity stream flows, beaver dams, andkmg vegetation. Most of mainstem Bear Creek
is accessible to anadromous fish. No physical barriers to fish migration were obgettedroject

reach

Riparian Corridor

The riparian corridor in many reaches of the basin has been reduced or totaligakeethe stream

edge. The removal of the large riparian vegetation has reduced the amount and type of large organic
debris reaching the stream and has increased the solar radiation to the stream. This has resulted in a
loss of fish habitat and an increag summer water temperatures (Kerwin, 2Q00The riparian

corridor atthe edge ofthe floodplain is intact and in excellent condition in most of the project reach.
dZz @& ]+ PEE vioC }Av C 8Z }uv8C v uv PuvsC W}@&PR] o
purchased the Doyle property and enhanced the Bear Creek reach immediately downstream of the
project in 2017. The area along Avondale Road at the project site is the exception and has a very
narrow riparian area due to the presence of the road and thekbenosionoccurringat Bend C. This

lateral migration of the creek has caused significant erosion at the toe of the roadway embankment,
undermining the rock embankment, and reducing the width of the riparian corridor along the roadway.

\%

Riparian areaalong Bear Creek, particularly in its lower reaches, have been degraded by residential
and commercial/industrial development. LWD is generally sparse in mainstem Beay & é&kVD
densities are generally higher in the upper reaches of Bear Creek and its tributaries, including Cottage
Lake Creek (Kerwin, 200Pyior to the Doyle restoration in 2017, County Parks described the Doyle
property stream reach as having little cphaxity or variation and only a fraction of historic large wood
volumes.The Doyle Restoration project and upstream LBCNA Habitat Enhancement project added
significant instream complexity and LWD to Bear Creek in the vicinity of the project reach. LWD
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recruitment on the project site is good; however, it is limited to the outside bends of the creek, where
it is expanding into the riparian corridddotable areas of LWD accumulation in the project reach
include those artificially placed as part of County oeation projects upstream and downstream of the
current project site, as well as at Bengwhere naturally recruited trees have eroded from the terrace
hillslope.

In addition to providing LWD input, the riparian corridor provides shade and allochthaomouwtsto

Bear Creek, as well as microclimate cooling by providing shading at the edges of the floodplain. The
floodplain in the project reach is wide, but the intact riparian corridor provides excellent shading to the
creek, especially where the creek flswearthe floodplain edge. In streams, allochthonous material
includes leaves that fall or are washed into the water and branches and trees that topple into the
stream.

Existing Stream Value for Fisheries Habitat

Bear Creek has historically supported &pppulations of salmon and troaind is a Class | stream
(Shoreline of the State). As a Class | stream, Bear Gmeiks associated buffer, 200 feebeasured

from the OHWM, are designated as@e preservationarea(RZC 21.4.020.A.21ay the City The Bear

Creek system has been resilient and maintained high habitat values that have enabled the persistence
of healthy fish populations for an urban stream. Bear Ciaekits tributaries provide significant

habitat for salmonid andesidentfish speciesincluding ESAisted Puget Sound Chinook salmon and
Puget Sound steelhead trouds well asion-listed coho salmon, sockeye salmon, kokanee trout,

rainbow trout,and coastal cutthroat troutThere are populations dfoth resident and migratory

cutthroat ard rainbow trout in the Bear Creek system. Salmon, depending on the species, will spawn in
this system from September through February (Beggeal., 2006). Sockeye and coho salmon are the
most numerous of the three species of salmon found in the systetreturns of 16,000 to

22,000adult sockeye salmon have been recorded in Bear Creek (Bxrgle 2006 Rand 2008).Bear

Creek has one of the largest spawning aggregations of Chinook and supports apbeut&ttof the

Chinook spawning in thidorth Lake Washington tributaries (Berge al., 2006 County 2017, Kerwin

2001). Productivity and overall abundance of Chinook, coho, and sockeye has been reduced from
historic levels (Kerwir2001). 8udies in the 1990s indicated that steelhead trqudpulations in Bear

Creek were declining at an average annual rate of 18 percent (BBshgt al, 1996).

Specialstatus fish species include those listed or proposed for listing under the fed8mChinook
salmon and steelhead trout are threatethspecies that are known to occur in Bear Crédthough
federallylisted, bull trout have not been documented to occur in Bear Creek. No critical habitat for any
of the ESAisted salmonids exist iBear CreekChinook salmon use both Bear and Evans &3es
migration, spawning, and rearing habitat (Bergeal., 2006)In addition to supporting a diverse and
robust fisheries community, Bear Creek and its tributaries support a healthy population of freshwater
mussels and a diverse aquatic macroinversgbrcommunity (Kerwin, 2001).

A diverse suite of instream habitat types is needed to support various stages of juvenile salmonid life
histories and this is present at the project sitbecreased connectivity to floodplain and-afiannel

areas in Bear Ce has resulted in decreased quantity and quality of refuge and/&acity rearing
habitats available for juvenile salmoniddie lack of rearing habitat corresponds with diminished
rearing activity, refuge from predatorand higher velocity flowubqg 2017) While there is probably
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less LWD and instream complexity compared to historic conditions on Bear Creek, some sections of the
stream are providing excellent instream habitat, including the downstream Doyle restoration reach.

Within the project reah (from the proposed upstreanncipient channel tahe Doylereach), Bear

Creek provides diverse functional habitat such as migratory, rearing, and forage habitat for Chinook
salmon, coho salmon, steelhead, resident traatd other native species. No spawning habitat was
observed in this reach. In particular, the meander bend of the creek contains complex instream habitat
and provides a variety of rearing and foraging habitat for these fish sp&es. channel complexity
andinstream habitatvas observed at the outsideeanderbend due to fallen LWD from the adjacent
riparian corridorand upstream LWD inputhirteen pieces of LWIrere observed in the active channel
and two separate pools were evident at this meander bdaodng low flows. The complex LWD jams at
the end of the meander bend, within the project reach, are creating deep scour pools, providing cover
refugia and rearing habitat for juvenile coho, juvenile and adult trant other native fish species.

Two nonturbulent runs and one glide were observed at the upstream, downstream

interconnection between the pooldhese norturbulent areas providéow velocity rearing habitats

for juvenile salmonidduring various flow regimesndconnect the complex halat in the pool/LWD
complex.

The projecwill not result inloss of stream functions, but rather improve letegm riparianand

floodplain functions and result in a net gain to aquatic habitat functions and values due to the
significantminimization measwgs, use of best management practices, and mitigation sequencing. All
permanent shoreline and #water impact areas would be mitigated, anddtream habitat complexity
would be enhanced by the addition of LWD in the stream. This addition of LWD in tketpegch will
provide additional complex instream habitat and increase the variety of rearing and foraging habitat
during different flow regimes for juvenile and adult salmonid species, as well as other native resident
species.

Disturbed areas and portis of theembanknent facealsowould be protected with LWD and

replanted with native riparian vegetation. The establishment of increased riparian vegetation and
removal of invasive speciedll enhance the habitat functions and value of this reach of B&aek in

the longterm. The new and enhanced riparian planting provide increased lonterm wildlife

habitat functions, water quality, and hydrologic functions. Increased riparian callgaravide greater
shade cover to Bear Creek and leaf littguuis, which would improve the soil porosity and its ability to
infiltrate stormwater and contribute to nutrient cycles that support healthy plant communities.

Fish and WildlifeHabitat Conservation Areas

The project site is located within tHeodplain of Bear Creek at approximately RM 3aeCity of
Redmond Wildlife Habitat Repd/dolfson,2002) divided vegetative cover types into four broad
categoriesforest, shruly grasslangand open water. These categories can include wetland, apari
and upland habitats within each catego@m-site vegetative cover types are depictedFigure 4 A
completed Habitat Assessment Form scoring the quality of the project ai@ah idocated within the
greaterBear Creek 2 Habitat Unis includedn AppendixE
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The Bear Creek corridor providasimportant habitat and migration corridor for birds, fistind
terrestrial wildlife. A detailed description éh andwildlife use of the project site was describedie
Wetlandsand Streamssectiors.

Common avian speciessociated with théorest cover typenclude theAmerican crow, starling,
blackcapped chickadee, and American robin. Common birds associatedaitirshrubinclude

red-winged blackbirds, yellowthroaand other warblers. Grassland cover type birds include

red-winged blackbird, American robin, and reled hawk.Other wildlife species associatedth the
UHOS]% 0 JA E E3C% * % E * v3 v 3Z jagsaiiousonybirddhummingbilspo E [«
Great blue heron, bald eagle, blaclpped chickadee, da#kyed junco, hairy woodpecker, killdeer,

northern flicker, song sparrow, and several sjgs of wrens.

Other wildlife observed directly or indirectly in the area and associated with two or more cover types
include beaver, Pacific treefrog, belted kingfisher, blasled deer, coyoteand Western andeastern

gray squirrel. Fish andildlife priority species, species of concern, candidate species, species of local
importance and ESAisted species associated with cover types in the projeea are summarized in
Table 11

Tablell. Summary of Species Associated with the Cover Types FoutftkilProject Area

Vegetation Areain o _
Cover Type Site(ac) Priority Species’resence (Status)

Pileatedwoodpecker (state candidate species)

Bald eagle (federal species of concern)

Greatblue heron (Cityspecies of locamportance)

Shrub 0.83 Northernred-legged frog (Countgrotectedspecies)

Bald eagle (federal species of concern)

Greatblue heron (Cityspecies of local importance)

Northernred-legged frog (County protected species)

Chinook salmon (federal E8gted specie$, steelhead trout (federal ESA

Forest 0.98

Grassland 0.30

%ZZ': \C/:Vrzteeli 0.69 listed specie$, coho salmon (federal E8andidatespecies,
stream) ' sockeye/kokanee (state priority species), cutthroat trout (state priority

species), rainbow trout (state priorigpecies)
Total Priority Specieg 10

Wildlife Habitat Assessment

The vegetation within the project area is a combination of native and invasive plant species. The
general site conditions and a detailed description of the vegetation on the projeatsite described
previously The right bank (western edge of the prdjecea) has been disturbdakcause of
urbanization The bank protection along Avondale Raattthe project sitds failing due to the erosive
action of Bear Creeldabitat along the right bank (roadside) is more disturbed than the centraledhd
bank areas overall, where invasive blackberry covers the steep basalsive speciele.g., reed
canarygrass and Himalayan blackbehaye largely taken over sections that are flat, recéullesun,
and areseasonallynundated.

There are some digrbed areas on the project site, but as a whole, a large proportion of the site
provides a diverse and layered habitat complex for wildlife. The forested riparian area within and
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adjacent to the projecteachis vegetated primarily with floodplain ripandorest and provides
multi-level habitats for terrestrial and avian species. Negtland areas within the project area are
predominantly characterized by upland forest vegetation. The overstory is composed primarily of
Douglas firwvesternred cedar, andbigleaf maplewith some red alder. Some mature or second growth
trees exist in small groves, such as westernred cedars; small @aplingtrees of all speciealsoare
present. The understory tensein abouthalf of the forested habitat, and is prianily comprisedof
vine maple, salmonberngalal Gaultheria shallojy Indian plum, sword fergracken fern Pteridium
aquilinum, trailing blackberry, and English holljef aquifoliun). Other groundcover species were
present throughout Additional trees observed in this forested area include young to mature Sitka
spruce, black cottonwood, planted rhododendrd®hpdodendromsp.), Oregon grapéahonia
aquifolium), and mature cascara treelSrangulapurshiang.

Thescrubshrubarea withinand adjacent to the project site is composed primarily of plants typical of
floodplainshrubhabitat, including a high percentage of invasive species. This type of habitat is
dominant within the active portion of the floodplain. The sogiity andseasmally flooded and
evidence of hydrogen sulfide was notedsome locationsinvasive or potentially invasive species
observed on both sides of the bank include high proportions of reed canarygrass, common tansy,
bohemianknotweed, Himalayan blackberry,aped jewelweed, ] E-fpet trefoil (Lotus corniculatys
yellow-flag iris, willowherbsEpiboliumsp.), curly dockRumex crispysprickly lettuce l(actuca

serriolg, and Canada thistleGirsium arvenge Additionally, dense patches of bindwedgbfivovulus
arvensi$ occur in some specific areas, often crawling over other plants. These plants dominate large
areas of thescrubshrubhabitat in the central portion of the floodplain. Native species within the
scrubshrub habitat include alder, matur@tka spruce Pacific ninebarkzommon rushesJuncusp.),
salmonberryhardhack $iraeadouglasi), and willow species.

The project site is located within the Bear Cr&gdarianCorridor and provides an important migration
corridor for wildlife alonghe eastern edge of the City. This corridor conneatstical wildlife habitat
link to the Sammamish Rivaparian andwildlife corridor, located to the south. The undisturbed
riparian zone along the right bank of the project site and Bear Quemkdesexcellent habitat for both
resident and migratory wildlife. Standing snags and smadldy debrisare prevalent throughout parts
of the scrubshruband foresed habitats. The intact riparian corridor and the presence of complex
habitat structure providesefugia forresident and migratorwvildlife. The riparian corridor provides
important shade for temperature control and bank stabilization. The mature forest provides LWD
recruitment to thecreek whichdeliverscomplex instream habitador the &  Iduisidebends
(adjacentto theriparian area.

This project site and adjacent area includes edge habitat, which runs in paratzuteshrub,

forested, and wetland habitat, creating high community interspersion between the vegetation
communities. Tere is also a considerable overlap of plant and animal species in the edge zones,
allowing more transition areas and diverse microhabitats for species. The plant species, including red
alder and some of the understory species listed ab@vg., @lal, vine mapletrailing blackberryetc.)

occur in both the forested and the scrdhrub habitat areas. The outer edge of the upland/forested
riparian habitat runs in an irregular pattern, adjacent to private property, with some potential human
and natural dsturbance of the habitat area. There is a small work shed, some humraaluced litter,

and a few invasive and namative species typically found in disturbed and/or open areas, including
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] E&-fpet trefoil, anda high occurrence of spotted jewelweedhweh is on théNashingtonState
NoxiousWeed List.

TheCounty has developed a noxious weed control management stravelggh presumably is in use
within the LBCNAThe Countylsohasbeen acquiring property along the Bear Creek corridor to create
continuous wildlife corridors for wildlife migration and habitat protection. RZC 21.64.020.A.c defines
quality habitat areas based on a qualitative assessment of various habitat parameters. These
parameters include size, community diversity, interspersion, caityinforest vegetation layers, forest
age, and invasive species. The project, site@rt of the Bear CreeRiparianCorridor, provides high
quality habitat for fish and wildlife species.

Corepreservation areasas defined by RZC 21.64.020A.2.a, inchat&ve growth protection areas,
streams (Class | through 1V), wetlands, and buffers associated with streams and wetlands. Therefore,
all wetlands, streams, and buffers on the project site can be considenedpreservation areas

Most ofthe project site is located within the County_.BCNAThe goals for theBCNAre: 1) to
conserve and enhance the ecological valmed 2)to accommodate appropriate public uses that do
not harm ecological resources.

TheDNRdatabases do ndist anyrare or imperiled terrestrial animal species or plant communities in
the project site vicinity (DNR021). TheWDFW PIS database lists Bear Creek but does not have any
terrestrial habitats or species mapped for the project ard&8DFW 2021). In addition to the protected
habitat onsite, WDFW has developed habitat management recommendations for several of the listed
aguatic species identified ifable 11

Frequently Flooded Areas

Most of theBear Creek riparian corridor amdojed site east of the Avondale Road RO\vithin the
100-year floodplain and/or floodway, designated by FEMA. The exceptitinig is inthe far eastern
upland forested portion of the site and the southwestern access area frorfraim@iew Winds
property. NHC completed a floodplain analysisagiortion ofthe Bear and Evans Creb&sinswith
results summarized ithe Task Order #3191 Bear Creek Floodplain Analysis Phaselhical
memorandum(NHC, 2019)n the 201%nalysis, NHC provided updated flow recommendations for
Bear Creek based on lotgrm King County gage records. The ghgeed flows for the project
location are shown iffable 12 along with the effective FEMA flows for comparis@ime approximate
FEMA 10-year effective water surface elevati@isowasprojected onto the project survey and is
shown in the design plang&ppendix G.
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Table 2. Summary ofRecommended-loodFrequency Flows
FIS Study, Return Interval Effective FIS Discharge Recommended

Location Name (years) (FEMA, 2005) (cfs) Flow (cfs)
500 1,300 1,817
Bear Creek Bear 100 998 1,600
near 10000 | Creek at 50 887 1,385
Avondale RM 3.5 10 689 1,172
2 - 470

Design of the project has been conducted to maximally avoid and minimize impacts to the Bear Creek
floodplain. Proposeavorkin the floodplain includsthe incipient channalexcavation(by hand)

installation of LWDincluding temporary channel isolati@and defishing, rebuilding the stormwater

outfall, and invasive species removal and replanting with native woody species. The project will not
result in changes to flood elevatiorBesides large wooand rock for the stormwater outfalho

structures are present or proposed. Cut and fill voluwdkbe balanced osite. Forfloodplain

development permittingNHCprepared ano-rise (zerorise)assessmentsummarized in thévondale

Road Erosion Proje¢tZeraRiseAnalysigechnical memorandum (NHC, 202@hich was provided to

the City for review in midanuary 2022

Geologically Hazardous Areas

RH2(2020, 2021rompleted geologic and geotechnical assessmmat included a site imestigation
limited subsurface exploration of the floodplasugil borings along the embankmerind compilation
and analysis of available geologic and geotechnical information altdhdn summary, theite is
underlain by finegrained, loose to moderately densediment, primarily developed from recessional
glacial outwash deposiighich have been slightly modified by construction of Avondale Road and its
embankment.The recessional glacial outwash deposits are in turn underlain by glamabplidated
very dense sand interpreted as glacial advance outwash and very gBnsegrained preglacial
deposits.Recent deposits of alluvial sand fill the Bear Creek floodplain. Groundwater occurs at
approximately the same elevation of Bear Creek and flows generah iirection of stream flow to
the south.

TheCity has mapped thentire project site as aeismichazard aredased on a moderate to high risk

of soil liquefaction in response to a seismic ev@NR has identified the Bear Creek floodplain and
easternslopes above the floodplain with low to moderate liquefaction susceptibility, and the slopes to
the west of the floodplain, including Avondale Ropasl very low liquefaction susceptibility. The loose,
moist to saturatedfine to medium sand in the floodain is very susceptible to liquefaction. The more
compactrecessionabutwash deposits on the upland above the floodplain are \dedined and less
susceptible tahe liquefying effects oeismic shaking. The composition asmmpetencyof thefill
underlying Avondale Road and in the embankment atdite are not welldescribed butmay be

5Taken fromTask Order #191 Bear Creek Floodplain Analysis Phasel2hical memoranduniNHC, 2019) andvondale
Road Erosiort Existing Hydrologic and Hydraulic Condititethnical memoranduniNHC, 2020).
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assumed to resemble conditions identified in nearby soil borings (8028, 2021)Thesoldier pile
wall will likely experience seismic shaking in the nexy&8rs andvill be designed to accommodate
potential loss of soil strength and abrupt changes in hydrostatic pressurewtevillbe founded into
deeper glacialhconsolidated deposits ansurrounded by weltrained fill where necessary.

There are ndandslide or erosion hazard areas mapped on the Site soldier pile wall and supporting
woody debris will improve erosion mitigation features at the site by replacing much of the rock facing
on the slope below the Avondale Road embankment.

Steep slopesn the site associated with the Avondale Road east embankment are manmade
therefore, theyare £ u%S (E}u &E]S] o &E <« & Podminsiiativeittter@etation. |[SC[e

Critical Aquifer Recharge Areas

The entireproject siteis inthe City[ CARA 1Gity ofRedmond2018) wheregroundwater flowing in
the underlying aquifecomprised of glacial recessional outwash and recent alluvium deposits may
reachone of the groundwatesource wek owned by the City. In this case, CARA 1 is synoag with
Wellhead Protection Zone 2r the 5-year horizontal time of travel zone (RZC 21.64.050).

Thes]s ]« A18Z]v 83Z A ooZ % E}S 3]}v E (}EfooRdeepI@l[» t oo TU A
installed into therecessionabutwash aquifer approximtely 0.5 milego the south. The outwash

aquifer exchanges water (is in hydraulic connection) with the alluvial sediment underlying Bear Creek.
The proposed embankment improvements and stream restoration will have little or no effect on the
infiltration of precipitation or lateral discharge of groundwater into the Bear Creek floodplain. The

water balance of the outwash aquifer will not be affected by these improvements; no net change to
surface water discharge or aquifer rechaigexpected from the limited amount of material or their
placement in and along the floodplain. Constructimst management practicae mitigate discharges

of hazardous or toxic materials used or stored at the proggetwill be in place and monitored gsrt

}(8Z }veSEW S]}vX dZ % E}i S ]e v}S ] vSs](] e lv }(SZ % E}Z]
wellhead protection planandthe projectwill not alter theperformance of the stormwater system in

place that praects Bear Creek and the oussh aquifer from unmanaged stormwater discharges from
Avondale Road and surrounding developments.

RH2concludes thaho short- or long-term negative effects are expected itmpactgroundwater or the
Citys CARArom the project

Projectimpactsand Mitigation

Mitigation Sequencing
RzC21.64.010 andKCC 21A&125require applicants proposing development adjacenwithin
critical areago employ mitigation sequencingp be implemented in order, as follows:

I. All significant adverse impacts to otdl areas functions and values shall be
mitigated. Mitigation actions by an applicant or property owner shall occur in the
following sequence:

1. Avoiding the impact altogether by not taking a certain action or parts of actions;
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2. Minimizing impacts by limitinghe degree or magnitude of the action and it
implementation, by using appropriate technology, or by taking affirmative steps
such as project redesign, relocation, or timing, to avoid or reduce impacts;

3. Rectifying the impact to the critical area by repagy, rehabilitating, or restoring
the affected environment to the conditions existing at the time of the initiation of
the project;

4. Reducing or eliminating the impact over time by preservation and maintenance
operations during the life of the action;

5. Compasating for the impact by replacing or providing substitute resources or
environments; and/or

6. Monitoring the hazard or other required mitigation and taking remedial action
when necessar$.

KCQ1A.25080includes additional mitigation sequencing fiompacts to shoreline jurisdictiorPart A
reflects the same general mitigation sequencing in KCC 21A.24.125; parts B througisDodloevs:

B. In determining appropriate mitigation measures applicable to shoreline development,
lower priority measurestsll be applied only where higher priority measures are
determined to be infeasible or inapplicable.

C. Mitigation shall be designed to:
1. Achieve no net loss of ecological functions for each new development;

2. Not require mitigation in excess of thaecessary to assure that the development
will result in no net loss of shoreline ecological functions; and

3. Not result in a significant adverse impact on other shoreline ecological functions.

D. When compensatory measures are appropriate under tliggation priority sequence
in subsection A. of this section, preferential consideration shall be given to measures
that replace the impacted functions directly and in the immediate vicinity of the
impact. The department may approve alternative compensgtanitigation within
the watershed if the mitigation addresses limiting factors or identified critical needs
for shoreline resource conservation based on watershed or comprehensive resource
management plans applicable to the area of impathe departmentmay require
appropriate safeguards, terms or conditions as necessary to ensure no net loss of
shoreline ecological functions asenditions of approval for compensatory mitigation
measures.(Ord. 16985 129, 2010).

6 The quoted code section is from RZC 21.64.010.1. The sequencing language is slightly different in KCC 21A.24.125;
howeve, the intent of both City and County mitigation sequencing is consistent and reflected in the excerpt.
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Avoidance and Minimization Measures

Project alternatives analysjgnd preliminary and currentlesign havdeen conducted to avoid and
minimize impacts t@earCreekjts shorelineassociated riparian wetlands, regulated buffers, and the
larger Bear Creek floodplaimcluding the following:

x Alternatives for embankment repair amthannel enhancement were analyzed®p2, NHC,
48 North, and theCityin 2020, includingneeting with loal, state,and federal agency staff,
discussin@lternatives,and gathering feedback to influence alternative selection. This work was
summarized irL0000 Block of Avondale Erosion Alternatives Angdigl®, NHGnd 48North,
2021). The preferred alternative for embankment repair is construction of a soldier pile wall,
which significantly avoids and minimizes adverse project imgaas excavation, fill,
construction, etc.ithin the Bear Creek riparian corridor.

X The proposed soldier pile wall will be sited above and largely avoid construction activities
within the Bear Creek OHWM, avoid-site wetlands, and be constructed outside of the
approximate FEMA 10¢ear effective water service elevation. Constructiorihef wall will be
above the OHWM and will utilize soldier piles (steel beams encased in concrete) withgbre
concrete lagging. Vertical casing could be used for the upper soil layers (to abieet)1®
further minimize potential water quality impacte Bear Creek, depending on weather,
groundwater elevatiopand timing of construction.

X The project footprint, constructioactivities in the Bear Creek floodplaandtemporary
constructionaccess areasave beemminimized to the extent practicabl€onstruction activities
in the floodplain have been specifically designed to achieve atbigich, i.e., planned to occur by
hand and using lighkduty equipment and avoiding use of heavy equipment in the Bear Creek
riparian corridor.

x Constructionis antigpated within the lowflow seasor{late spring to early fall)which willaid in
minimizing potential water management needs and water quality impacts, as well as facilitat
construction in the floodplain with ligkduty equipment and by hand. All work adgnt to and
below the Bear Creek OHWM will be conducteathin the agency approverh-water work
window, anticipated to be July 50 September 30.

X Work adjacent to and below the Bear Creek OHWM will be conducted using a temporary work
areaisolation plan anticipatd dewatering and defishing of the isolated work area to allow for
construction to occur in a manner that avoids impacts to Bear Creek.

x Fish exclusion activities shall occur under the supervision and direction of a fisherigsshiolo
utilizing the approved permit conditionsIMFS Dewatering and Fish Capture Protaoud/or the
WSDOT Fish Moving Protocol or Standards

x The project avoids fill, excavation, and permanent impacts sitenwetlands. The project
minimizes excavatioand fill within Bear Creek. The rebuilt stormwater outfall is the sole
permanent fill materiabelow OHWM that iproposed. LWD is also proposed; however, this is
anticipated to be regulated as habitat restoration components iamibt considered fill mateal.
Excavation and fill, and project construction activities in general, have been minimized within
wetlandandstream buffer habitat.
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x Design of theoroposed sormwater outfallimprovementshas received input from WDFW,
MuckleshootindianTribe,and USACE. Design will consolidate and realign the existing two outfalls
into Bear Creek into one structure and outfall. Rounded boulders and cobbles, incorporation of
LWD, and live stakes plantedaatd above the OHWM are currently proposed. Extents and sizing
of the rockfor the outfall is expected to be refined in final design utilizing bapgcific flow
data/modeling. Both the City and RH2 team, as well as regulatory agencies, desire minimizatio
of rock placed below the OHWM. The current design is conseeyatid final design will
minimize thissquare footage and filinpact to the extent practicable.

X Proposed incipient channels and resulting floodplain hummuock$e installed by hand, usjy
handtools and light duty equipment to minimize impact to the Bear Creek floodpfaipiént
channeldesign has been conducted to minimize work below the Bear Creek OHWM and
vegetation removal in the floodplain.

x Proposed LWD will be anchored with #eor LWD pile anchors, avoiding boulder anchors and
resulting fillin the floodplain and creek.WD is anticipated to be placed by hand, using
excavators stationed on the Avondale Road surface, and via crane (as needed) to avoid and
minimize machinery ithe Bear Creek floodplaibWD is proposed for both embankment toe
stabilization and enhancement of the Bear Creek riparian habitat.

X The existing riprap embankment of Avondale Road will be rebuilt using rock, cobble, gravel, sand,
and topsoil to protect tie walltoe, but also to allow for revegetation with native woody species
and provide sediment inputs to Bear Creek aveie.

X Tree removal has been avoided to the extent practicable, with all significant trees rerneweg
replaced at a 1:1 ratio. Removal of native tree and shrub vegetation has been minimized to the
extent possible; a minimal amount of noagulated and hazardé¢es will be removed to facilitate
wall constructiorand rebuilding of the embankment slop@vasive vegetation removal will occur
in areas to be replanted with native tree and shrub vegetation.

X Appropriate temporary erosion and sedimentation measuré&sSQT), water management and
disposal, and minimization measures (MMs) have been incorporated into the designwilhese
be further refined through project design and permitting efforts. TESC measures and MMs shall
be implemented prior to construction andamtained for the duration of construction activities,
then properly removed and disposed of following construction. This work will occur in accordance
with an approved Stormwater Pollution Prevention Plan.

X Mitigation for temporaryand permanenimpacts wil be completed onsite, meeting and
E JvP §Z & S]]} € «<u]E C }8Z 57 dShér€linewregulatiossC [ ¢ sV
Mitigation aims to address and providgarian cover and increased wood volume in Bear Creek,
ultimately supporting sustainablsalmonid populations. Monitoring efforts will be conducted for
a minimum of5 years to aid in achiéwg mitigation goals.

Project Footprint

The project footprint is shown oRiguresl through4 and design plansAppendix § andstraddles the
City (west Avondale Road ROW and sesdhthwest of the CiCounty limits) and the County (east of
the Avondale Road ROW and nortartheast of the CityCounty limits).
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Project construction within th€itylimits includes clearing and griadj activities to construct the

temporary access roaandsoldier pile wallrebuild the embankment terragenstall stormwater
infrastructure and rebuild the stormwater outfalisstall LWD for embankment toe protectipn

replace street treesremove invasive specigand installbuffer mitigationplanting;reconstruct

sidewalk and roadway impacted by construction, as needed install pedestrian fence and railing

This construton will involve work within wetland and stream buffer habitat, the Natural shoreline
environment associated with Bear Creek, FWHCAs associated with Bear Creek, seismic hazard areas
andthe CARAL areas, all of which ardesignated afitycritical areas

Project construction within the County incluslelearing and grading activities to construct the
temporary access roadebuild the embankment terrace; rebuild the stormwater outfalls; install LWD
for embankment toe protection and channel/habitat enhanoent; construct incipient channels and
floodplain hummocks; and remove invasive species and install buffer mitigation planting. Additionally,
some temporary storage and stockpiling of LWD and mitigation materials (e.g., plantsrsbidsaver
fencing maerials), and temporary work area isolation, dewatering and water management facilities
work, and materials are anticipated within the Bear Créeilfer areado facilitate installation of these
improvements.This construction will involve work within Be@reek, stream and wetland buffer
habitat, the Aquatic and Conservancy shoreline environmasseciated with Bear Creek, FWHCAs
associated with Bear Creek, FEMA-y@ar floodplain and floodway, and seismic hazard grah®f
which aredesignated a€ouwnty critical areas.

Project staging, stockpiling, and heavy equipment operasimmageis largely anticipated to occur
onsitewithin a semipermanent partial lane closure of Avondale Raadl/or offsite. The City an&H2

team are presentlgvaluating and identifying staging/stockpiling and equipment access/storage needs
Semipermanent partial lane closure and potential heavy equipment staging and access within the
Avondale Road ROW will be further defined in subsequent design. Properimgseyaluated for

potential temporary staging/stockpiling use include:

X South of the project site and east of Avondale Road-@itged parcel nos. 0625069066 and
0625069061 (undeveloped, disturbed parcgls)

X West of the project site and west of Avondale Ro&ityowned parcel nos. 3275880180 and
3275880190 (access road and stormwater pond for the Hidden Ridge development)

X The north parking loand/or natural undeveloped areas north thfe stormwater ponds and
adjacent to the proposed project footprimf Fairwinds on parcel no. 312606902&nd

X JeSpE v PE A o E +}(8Z }uvsC[e > E }Co E ] v
no. 3126069037.

Staging and stockpiling activities on Fairwinds and/or County LCBNA Parks land will require additional
coordination with poperty owners, wetdefined limits, and identification of restricted areas/activities

to minimize and avoid adverse critical areas buffer and shoreline impacts. Additionally atleesevill

need to be restored to existing condition and/or mitigated. Adleese potential properties are further
vetted, additional documentation for critical areas and/or shoreline impacts may be needed.

Isolation of the work area below the Bear Creek OHWM to install LWD and rebuild the stormwater
outfall andembankment toe is anticipated within the ageragproved inwater work window. Flows
within Bear Creek are anticipated to be low during summer (July 15to September 30) work
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window (e.g., ranging betweeh3 and 25 cfs’), minimizing dewatering antmporary water

management needs during construction. Dewatering activities and method of temporary water
management and disposal have been included in project design plans to the thegrare currently
defined. Subsequent design efforts are anticipatedurther detail this work; however, all dewatering
water will be managed and discharged in a manner that is consistent with City, County, and state water
quality requirements. Turbid and/or sedimel#den water will not be dischargetirectly to Bear Grek

or on-site wetlands. Any dewatering water discharged withinsiie buffer habitat will need to be

filtered, dispersedand allowed to flow througtand/or infiltrate within vegetatedouffer habitat.

Highly turbid and/ompolluted waters shall be disposed offsite in accordance with State guidelines.

Project Impacts

The following critical areas impacts are anticipated to result from this project

X Approximatelyl92 sfof Bear Qeekwill be permanently impacted to rebuild thexisting riprap
stormwater outfal| involving approximatel.5 cy of excavation and 10.5 cy of fill (comprised of
two-man boulders and-81ch streambed cobblesith LWD and live stake planting®et fill
10cy).

X Approximately78 sf of streanwetland buffer will be permanentlylteredto install the
stormwater outfall above the Bear Creek OHWM.

X Approximately 385 sf of stream/wetland buffer will be permanently altearedonstructthe
proposed soldier pile wall arstormwatermanholes/infrastructurgnew hard surfaces)

X Approximately 975 sf of stream/wetland buffer will be temporarily cleared to install the
construction access road.

X Approximately3,208sf of streamwetland buffer will bgpermanentlydisturbeddue to grading
for the proposedncipient channels, theoldier pilewalland embankment terracendfloodplain
hummocks. fiis includes 13 cy of excavation to construct the incipient channels aog dfill
to construct floodplain hummocksithin the Bear Creek floodplain

Tables13and 14 provide a summary of project impacts and proposed mitigatiespectively

”Based on analysis of gage flows and typicaHlow conditions by NHC in June 2021.
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Table B. Summary ofProject Impacts

Impact : : - Total Wetland Stream
Category Project Actions Jurisdiction Type Impact Impact Impact
(sf) | County (sf) County (sf)  County (sf)
Clearing Construction City and Temporary| 975 - 730 245
accessoad County
Incipient
Grading channels, City and Permanent| 3,208 - 1,904 1,304
hummocks, County
wall
Fill Stormwater City and Permanent| 270 192 76 2
outfall County
New Wall and
Impervious| stormwater City Permanent| 385 - - 385
Surface manholes
Total | 4,838 - 192 2,710 1,936

Table B. Summary ofProject Mitigation

Required  Proposed

Category of Proposed Mitigation

XS\

Required Proposed
Area (sf)  Area (sf)

Mitigation

Buffer Remove invasives City 1:1 ~1.6:1 1,936 3,394
and replant with
Enhancement | . o woody species  County 1:1 ~2.7:1 2,710 7,271
Stream Add LWD for .13 .
Enhancement instream habitat County 11 16:1 192 3,149
Total 4,838 13814

1RZC 21.64.030B and RZC 21.64.020C and D provide wetland alteration replacement ré&itsl@dd/riparian stream
corridor alteration requirements, respectively. These Code sections do not specifically list required ratios for wetleeador
buffer impads. Through coordination with City staff, RH2 anticipates buffer impacts resulting from the project will be repl
at a minimum 1:1 ratio.

2KCC 21A.24.340.B requime$:1 ratio for wetland buffer impact. This same ratio was used to guide buffer impact mitigat
for thoseoverlappingareasof both stream and wetland buffer.

SKC@1A.24.380.C.3 requires 1:1 ratio for impacts to streams if condurisite.

Mitigation Goalsand Obijectives

The project is intended to both enhance tBear Oeek riparian corridor in the project reach and
stabilize and repair th@vondaleRoad embankmentAvondaleRoad embankment stabilization has been
designed to avoid and minimize impactsBear Qreek, resulting in a wall design that avogignificant

fill, excavation, or permanent impact #ear Geek. The existing stormwater outfalls will be combined
and rebuit into one outfall that uses boulders and roundextk, LWD and live staked.WDis proposed

at the base of the embankment to enhance tBear Oeek channel and provide added reinforcement for
the embankment toelncipient channels will be constructedtime meander bend opposite the
embankment to further encourage the alreaftyrming chute cutoff in this reach &ear Qeek.

Hoodplain hummocks will be formed using excavated material from the incipient chaAdditional
LWDand slash piles are proposealenhance and provide habitat Bear Geek floodplainin the

affected reach, removal of invasive species and replanting with native tree and shrub plantings is
proposed to enhance the riparian corriddo this end, the goals for mitigation activitiage:
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